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Iluvw Gudiw= Rfwrehu 63/ 5334
Dsulo 44/ 5335
4L zrxog olnh wr wkdqn sduwlflsdqwv wr wkh ODFHD frqihuhqfh dqg vhplqduv dw FHD/ Xqlyhuvlw| ri Fkloh
dqg Lodghv0Jhrujhwrzq1
5Hudvpr Hvfdod 4;68/ Vdqwldjr 9833953/ Fkloh1 H0pdlo= iedopdfhCxdkxuwdgr1fo/
kwws=22zzz1lodghv1fo2hfrqrpld2surih1kwpDevwudfw
Lq wklv sdshu zh surylgh dq h{sodqdwlrq edvhg rq wkh frq lfw ri lqwhuhvw ehwzhhq wrs pdqdjhphqw/
plggoh pdqdjhphqw dqg vkduhkroghuv ri zk| ?upv dgrsw gl>huhqw glyhuvl?fdwlrq vwudwhjlhv dqg krz
wkh| vwuxfwxuh wkhpvhoyhv wr pdqdjh wkrvh glyhuvl?fdwlrq vwudwhjlhv1
Lw lv vkrzq wkdw zkhq remhfwlyhv duh ixoo| doljqhg/ d ghfhqwudol}dwlrq rujdql}dwlrqdo vwuxfwxuh
frxsohg zlwk d uhodwhg glyhuvl?fdwlrq vwudwhj| lv dgrswhg1 Zkhuhdv zkhq remhfwlyhv duh qrw ixoo|
doljqhg/ ?upv whqg wr eh pruh fhqwudol}hg dqg pruh irfxvhg wkdq zkhq lqfhqwlyhv duh doljqhg1
Zh xvh wkhvh uhvxowv wr vxjjhvw dq h{sodqdwlrq iru wkh h{lvwhqfh ri d glyhuvl?fdwlrq glvfrxqw>
l1h1/ wkh hpslulfdo revhuydwlrq wkdw frqjorphudwh ?upv wudgh dw d glvfrxqw uhodwlyh wr d sruwirolr ri
vwdqg0dorqh ?upv lq wkh vdph exvlqhvv vhjphqwv wkdw gr qrw ghshqg rq lqh!flhqw lqwhuqdo fdslwdo
doorfdwlrqv14 Lqwurgxfwlrq
Wkh pxowlglylvlrqdo irup ri rujdql}dwlrq kdv ehfrph wkh fruqhuvwrqh ri rujdql}dwlrqdo dufklwhfwxuh
durxqg wkh zruog wr pdqdjh glyhuvl?fdwlrq1 Iru lqvwdqfh/ Iolqjvwhlq +4<;8, h{dplqhv wkh vsuhdg ri
wkh pxowlglylvlrqdo ?up dprqj wkh 433 odujhvw qrq?qdqfldo frusrudwlrqv +lq whupv ri dvvhwv, gxulqj
4<4<04<:<1 Kh grfxphqwv wkdw dowkrxjk rqo| 418 ( ri wkh?upv kdg dgrswhg wkh pxowlglylvlrqdo irup
lq 4<5</ wkh sursruwlrq kdv ulvhq wr ;715 ( e| 4<:<14 Dowkrxjk wkh pxowlglylvlrqdo ?up kdv ehhq
wkh suhgrplqdqw rujdql}dwlrqdo vwuxfwxuh wr pdqdjh glyhuvl?fdwlrq/ lw lv qrw zlwkrxw sureohp1 Wkh
Dphulfdq frusrudwh zruog kdv zlwqhvvhg gxulqj wkh 4<<3v d pryhphqw iurp xquhodwhg glyhuvl?fdwlrq
wr uhodwhg glyhuvl?fdwlrq dqg dzd| iurp frqjorphudwhv15 Idq dqg Odqj +5333, grfxphqwv wkdw erwk
yhuwlfdo uhodwhgqhvv dv zhoo dv frpsohphqwdulw| ri ?up*v vhjphqwv kdyh lqfuhdvhg ryhu wlph dqg wkdw
pxowl0vhjphqw ?upv kdyh ghfuhdvhg lq qxpehu1 Lq 4<:</ wkh sursruwlrq ri pxowl0vhjphqw ?upv zdv
79 (/ zkloh wklv zdv rqo| 53 ( lq 4<<91 Ixuwkhupruh/ hpslulfdo uhvhdufk lq ?qdqfh kdv grfxphqwhg
wkh h{lvwhqfh ri d glyhuvl?fdwlrq glvfrxqw> l1h1/ wkh hpslulfdo revhuydwlrq wkdw frqjorphudwh ?upv
wudgh dw d glvfrxqw uhodwlyh wr d sruwirolr ri vwdqg0dorqh ?upv lq wkh vdph exvlqhvv vhjphqwv +Ehujhu
dqg Rihn/ 4<<8> Odqj dqg Vwxow}/4<<9> dqg Vhuydhv/ 4<<9, dqg wkdw lqwhuqdo fdslwdo pdunhwv duh
lqh!flhqw +Odprqw/ 4<<:> Vklq dqg Vwxo}/ 4<<;> Vfkduivwhlq/ 4<<:> dqg Udmdq/ Vhuydhv dqg ]lqjdohv/
4<<<,1 Wkhuhe|/ wkh ghfolqh ri frqjorphudwh ?upv/ wkh suhvhqfh ri d glyhuvl?fdwlrq glvfrxqw dqg
wkh lqh!flhqf| ri lqwhuqdo fdslwdo pdunhwv kdyh ohdg uhvhdufkhuv wr txhvwlrq erwk/ wkhruhwlfdoo| dqg
hpslulfdoo|/ wkh h!flhqf| ri frqjorphudwhv dqg irfxv rq zkdw Vkduivwhlq dqg Vwhlq +4<<<, kdyh fdoohg
wkh gdun vlgh ri lqwhuqdo fdslwdo pdunhwv/ zklfk lv/ wkh srvvlelolw| wkdw lqwhuqdo fdslwdo pdunhwv fdq
uhgxfh ydoxh1
Wkh jrdo ri wklv sdshu lv wr surylgh dq h{sodqdwlrq/ edvhg rq wkh frq lfw ri lqwhuhvw ehwzhhq
wrs pdqdjhphqw/ plggoh pdqdjhphqw dqg vkduhkroghuv/ ri zk| ?upv dgrsw gl>huhqw glyhuvl?fdwlrq
vwudwhjlhv dqg krz wkh| vwuxfwxuh wkhpvhoyhv wr pdqdjh wkrvh glyhuvl?fdwlrq vwudwhjlhv1 Djhqf|
wkhru| dv ghyhorshg e| Mhqvhq dqg Phfnolqj +4<:9,1vxjjhvwv wkdw pdqdjhuv pdnh ghflvlrqv wkdw
4Ndjrqr +4<;8, uhsruwv wkdw rxw ri 553 udqgrpo| vhohfwhg Iruwxqh 4333 ?upv/ wkh sursruwlrq ri pxowlglylvlrqdo
?upv zdv <717 ( lq wkh X1 V1 dqg 8<1; ( lq Mdsdq/ gxulqj |hdu 4<;31 Zklwwlqjwrq dqg Ph|hu +5333, dujxh lq wkhlu
errn wkdw wkh pxowlglylvlrqdo ?up wulxpskhg lq Jhupdq/ Iudqfh dqg wkh X1N1 Wkh| vxp xs wkhlu hylghqfh rq wkh
ghdwk ri wkh lglrv|qfudwlf Hxurshdq irupv ri rujdql}dwlrq dv 3Dphulfdq0vw|oh zhdvhov zrxog fkdvh txdlqw nlzlv rxw4
+s14:,1
5K h u h /z hx v hw k hw h u pp x o w l g l y l v l r q d o?up dqg frqjorphudwh dv li wkh| zhuh wkh vdph1
4lqfuhdvh wkhlu xwlolw| zkloh srwhqwldoo| ghfuhdvlqj wkh ?up*v ydoxh ehfdxvh wkh| duh qrw ixoo uhvlgxdo
fodlpdqwv1 Wkhuh duh wzr gl>huhqw w|shv ri djhqf| sureohpv wkdw surylgh h{sodqdwlrqv iru zk| pdq0
djhuv glyhuvli| wkhlu ?upv1 Wkh ?uvw lv edvhg rq wkh lghd wkdw pdqdjhuv glyhuvli| wkhlu lglrv|qfudwlf
ulvn uhvxowlqj iurp kdylqj xqglyhuvl?hg srvlwlrqv lq wkhlu rzq ?upv16 Wkh vhfrqg w|sh ri h{sodqd0
wlrq lv edvhg rq wkh lghd wkdw pdqdjhuv ghulyh sulydwh ehqh?wv iurp pdqdjlqj pruh glyhuvl?hg ?upv
+Mhqvhq/ 4<;9> Vwxo}/ 4<<3,1 Uhdvrqv iru wklv jlyhq lq wkh olwhudwxuh jr iurp suhvwljh iurp pdqdjlqj
odujhu ?upv wr wkh lghd wkdw odujhu ?upv surylgh odujhu sd|1
Wkhuh lv dovr d olwhudwxuh hpskdvl}lqj wkh h!flhqf| ri frqjorphudwhv wkdw kdv dv lv pdlq suhfxuvru
wr1 Zlooldpvrq +4<:8/ 4<;8,1 Kh/ exloglqj rq Fkdqgohu*v +4<95, zrun/ vxjjhvwv wkdw d pxowlglylvlrqdo
?up r>huv d qxpehu ri dgydqwdjhv lq pdqdjlqj gl>huhqw olqh ri exvlqhvv dv vhsdudwh glylvlrqv17
Vshfl?fdoo|/ kh dujxhv wkdw wklv rujdql}dwlrqdo irup kdv dv lwv pdlq dgydqwdjh wkh h!flhqf| ri
lqwhuqdo fdslwdo pdunhwv> wkdw lv/ wkh doorfdwlrq ri fdvk  rzv wr kljk |lhog xvhv1
Lq wklv sdshu zh sxw wrjhwkhu lq wkh vdph prgho wkh djhqf| sureohpv dulvlqj iurp wkh h{lvwhqfh
ri pdqdjhuldo sulydwh ehqh?wv ri frqwuro/ wkh h{lvwhqfh ri djhqf| sureohpv qrw rqo| ehwzhhq wrs
pdqdjhuv dqg vkduhkroghuv/ exw dovr ehwzhhq wrs pdqdjhuv dqg glylvlrqdo pdqdjhuv dqg wkh ehqh?wv
hpskdvl}hg e| Zlooldpvrq zlwk Djklrq dqg Wluroh*v +4<<:, lghd wkdw ghohjdwlrq ri ghflvlrq uljkwv
lqfuhdvhv pdqdjhuldo lqlwldwlyh1 Lq rughu wr gr vr/ zh wdnh wkh ylhz wkdw d gh?qlqj ihdwxuh ri gl>huhqw
rujdql}dwlrqdo vwuxfwxuhv lv wkh doorfdwlrq ri uhdo ghflvlrq srzhu dqg dvvxph wkdw wkh rzqhuv ri wkh
?up kdyh xowlpdwh wkh ghflvlrq srzhu ryhu ?up ghflvlrqv/ exw wkh| kdyh olplwhg wlph/ lqirupdwlrq
ru fdsdflw| wr h{huflvh wkhlu ghflvlrq srzhu1 Wkxv/ wkh| kdyh wr ghohjdwh prvw ghflvlrq wr d FHR1
Vshfl?fdoo|/ zh dvvxph wkdw vkduhkroghuv kluh d FHR wr= +l, lqyhvwljdwh dqg lpsohphqw surmhfwv>
+ll, h{sorlw v|qhujlhv>8 +lll, kluh dqg ghvljq glylvlrqdo pdqdjhuv* lqfhqwlyh frqwudfwv> +ly, fkrrvh dq
6Wkh hylghqfh rq wklv lv pl{hg1 Vrph dxwkruv ?qg wkdw pdqdjhuv zlwk pruh vwrfn rzqhuvkls dftxluh glylvlrqv lq
exvlqhvv wkdw doorz wr orzhu wkh ulvn/ zkloh rwkhu ?qg hylghqfh ri ohvv glyhuvl?fdwlrq lq ?u p vz l w kp r u hp d q d j h u l d o
vwrfn rzqhuvkls1 Ixuwkhuruh/ qrwklqj suhyhqwv d pdqdjhu iurp glyhuvli|lqj xvlqj wkh vwrfn pdunhw1
7Lq klv 4<:8 sdshu/ Zlooldpvrq dujxhv wkdw wkh ehqh?wv ri d pxowlglylvlrqdo ?up duh pruh olnho| wr wdnh sodfh zkhq
w k ho l q hr ie x v l q h v vd u hu h o d w h g 1 E x w /l qk l v4 < ; 8s d s h u /k hd u j x h vw k d ww k h u hd u hq ru h d v r qz k |w k hv d p he h q h ?wv
fdqqrw wdnh sodfh zkhq wkh olqh ri exvlqhvv duh xquhodwhg1
8Iru lqvwdqfh/ srwhqwldo vrxufhv ri frruglqdwlrq ehqh?w duh wkh h{lvwhqfh ri lqsxwv wkdw duh vkduhg e| gl>huhqw
glylvlrqv> wkdw lv/ hfrqrplhv ri vfrsh +Whhfh/ 4<;3> Zloolj/ 4<;5,/ srolflhv iru mrlqw surfxuhphqw/ mrlqw ghyhorsphqw
ri vkduhg whfkqrorj|/ mrlqw vdoh irufhv/ dqg mrlqw sk|vlfdo glvwulexwlrq v|vwhpv dqg nqrz0krz ru fdsdelolwlhv wkdw duh
ohduqhg lq rqh vlwxdwlrq exw dssolhg wr dqrwkhu +Sruwhu/ 4<;8,1
5rujdql}dwlrqdo vwuxfwxuh dqg d glyhuvl?fdwlrq vwudwhj|> dqg +y, doorfdwh uhvrxufhv dfurvv glylvlrqv1
Zkhuhdv wkh FHR kluhv glylvlrqdo pdqdjhuv wr rqo| lqyhvwljdwh dqg lpsohphqw surmhfwv1
Lw lv vkrzq wkdw zkhq vkduhkroghuv/ wkh FHR dqg glylvlrqdo pdqdjhuv* remhfwlyhv duh ixoo| doljqhg/
wkh FHR fkrrvhv d ghfhqwudol}hg vwuxfwxuh frxsohg zlwk d uhodwhg glyhuvl?fdwlrq vwudwhj|1 Wkdw lv/
glylvlrqdo pdqdjhuv sursrvhg surmhfwv duh dozd|v lpsohphqwhg dqg wkh FHR ixoo| vshfldol}hv rq
h{sorlwlqj wkh srwhqwldo v|qhujlhv1 Zkhuhdv zkhq remhfwlyhv duh qrw ixoo| doljqhg/ ?upv whqg wr eh
pruh fhqwudol}hg/ pruh irfxvhg dqg ohvv uhodwhg wkdq zkhq remhfwlyhv duh ixoo| doljqhg1 Wkxv/ zkhq
remhfwlyhv duh qrw ixoo| doljqhg/ djhqf| sureohpv rq wkh fkrlfh ri vwudwhj| dqg vwuxfwxuh dulvh wkdw
pd| jlyh ulvh wr lqh!flhqw fkrlfhv ri rujdql}dwlrqdo vwuxfwxuh dqg glyhuvl?fdwlrq vwudwhj|1 Zh xvh
wkhvh uhvxowv wr vkrz wkdw glyhuvl?fdwlrq pd| h>hfwlyho| ghvwur| ydoxh/ dqg zkhq lw grhv qrw dqg
qr frqwuro iru wkh hqgrjhqhlw| ri wkh glyhuvl?fdwlrq ghflvlrq lv pdgh/ wkh hpslulfdo phdvxuhv ri
glyhuvl?fdwlrq pd| vwloo vkrz d glyhuvl?fdwlrq glvfrxqw1
Prvw dqdo|vlv ri wkh vwuhqjwk ri wkh frqjorphudwh irup ri rujdql}dwlrq duh edvhg rq wkh h!flhqf|
ri lqwhuqdo fdslwdo pdunhwv1 Lq idfw/ Zlooldpvrp +4<:8, zulwhv 3111fdvk  rzv lq wkh P0irup ?up duh
qrw dxwrpdwlfdoo| uhwxuqhg wr wkhlu vrxufhv/ exw lqvwhdg duh h{srvhg wr dq lqwhuqdo frpshwlwlrq1111
Lq pdq| uhvshfwv/ wklv dvvljqphqw ri fdvk  rzv wr kljk |lhog xvhv lv wkh prvw ixqgdphqwdo dwwulexwh
ri wkh P0irup hqwhusulvh1114 +ss1 47:047;,1 Grqdogvrq +4<;7, dovr zulwhv 3wkh prvw fulwlfdo fkrlfhv
wrs pdqdjhphqw pdnhv duh wkrvh wkdw doorfdwh uhvrxufhv dprqj frpshwlqj vwudwhjlf lqyhvwphqw
rssruwxqlwlhv14 +s1 78,19
Zkhq dq lqwhuqdo fdslwdo pdunhw lv lqwurgxfhg/ zh vkrz wkdw wkhuh lv qrw rqo| d euljkw0vlgh wr
lqwhuqdo fdslwdo pdunhw jlyhq e| wkh zlqqhu0slfnlqj h>hfw/ exw dovr d gdun0vlgh jlyhq e| d qhjdwlyh
lqfhqwlyh h>hfw fuhdwhg e| fdvk0 rz uhdoorfdwlrq1 Lq idfw zh vkrz wkdw xqghu dq h!flhqw lqwhuqdo
fdslwdo pdunhw/ d glyhuvl?hg ?up*v sur?wv pd| eh orzhu wkdq sur?wv iurp d srro ri vwdqg0dorqh
?upv lq wkh vdph exvlqhvv vhjphqwv/ zkloh wkh FHR*v sd|r> pd| eh odujhu1 Iru wkh uh0doorfdwlrq
ri fdvk0 rzv wrzdug wkh pruh surgxfwlyh glylvlrq lqfuhdvhv ?up*v ydoxh/ exw lw uhgxfhv glylvlrqdo
pdqdjhuv* lqfhqwlyhv vlqfh wkh ohvv surgxfwlyh glylvlrq h{0srvw/ jhwv qr ixqglqj/ dqg wkhuhiruh/ h{0
dqwh glylvlrqdo pdqdjhuv* sulydwh ehqh?wv duh orzhu uhodwlyh wr wkh fdvh lq zklfk qr uhdoorfdwlrq wdnhv
sodfh1 Zh xvh wklv wr vkrz wkdw ghvslwh wkh idfw wkdw fdslwdo lv doorfdwhg h!flhqwo| dfurvv glylvlrqv
dg l y h u v l ?fdwlrq glvfrxqw pd| vwloo dulvh1
9Vhh Vwhlq +4<<:, iru d irupdo prgho ri Zlooldpvrq*v h!flhqw lqwhuqdo fdslwdo pdunhwv dujxphqw1
6Ilqdoo|/ zkhq glylvlrqdo pdqdjhuv* lqfhqwlyh frqwudfwv duh doorzhg/ lw lv vkrzq wkdw ?upv whqg
wr eh pruh fhqwudol}dwhg dqg ohvv glyhuvl?hg wkdq zkhq rqo| ?{hg0zdjh frqwudfwv duh doorzhg1 Wkh
uhdvrq ehlqj wkdw wkh FHR ghvljqv glylvlrqdo pdqdjhuv* frpshqvdwlrq frqwudfwv wr frpshqvdwh iru
wkh odfn +h{fhvv, ri lqlwldwlyh wkdw d fhqwudol}hg +ghfhqwudol}hg, vwuxfwxuh pd| vkrz1 Lw lv dovr vkrzq
wkdw xqghu fhqwudol}dwlrq prqlwrulqj dqg sd|0iru0shuirupdqfh duh frpsohphqwdu| lqvwuxphqwv> wkdw
lv/ glylvlrqdo pdqdjhuv duh sdlg pruh iru ehwwhu glylvlrqdo shuirupdqfh dqg wkh FHR lqyhvwljdwhv
surmhfwv klpvhoi1/ zkloh xqghu ghfhqwudol}dwlrq wkhvh duh vwudwhjlf vxevwlwxwhv> wkdw lv/ glylvlrqdo
pdqdjhuv duh sdlg pruh iru ehwwhu glylvlrqdo shuirupdqfh dqg wkh FHR grhv qrw lqyhvwljdwhv surmhfwv
klpvhoi1
Wkh qh{w vhfwlrq/ vhfwlrq 5 suhvhqwv wkh prgho1 Vhfwlrq 6 ghulyhv wkh FHR*v dqg glylvlrqdo
pdqdjhuv* rswlpdo doorfdwlrq ri h>ruw xqghu gl>huhqw rujdql}dwlrqdo vwuxfwxuhv dqg glyhuvl?fdwlrq
vwudwhjlhv1 Lq wkh qh{w vhfwlrq/ vhfwlrq 7/ zh ghulyh wkh rswlpdo vwudwhj| dqg vwuxfwxuh zkhq lqfhqwlyhv
duh ixoo| doljqhg/ zkloh lq vhfwlrq 8/ zh ghulyh wkh fkrvhq vwudwhj| dqg vwuxfwxuh zkhq lqfhqwlyhv duh
qrw ixoo| doljqhg1 Lq vhfwlrq 816/ zh vxjjhvw dq h{sodqdwlrq iru wkh frqwuryhuv| rq wkh h{lvwhqfh ri d
glyhuvl?fdwlrq glvfrxqw gl>huhqw iurp wkh rqhv edvhg rq wkh lqh!flhqf| ri lqwhuqdo fdslwdo pdunhwv1
Lq wkh qh{w vhfwlrq/ vhfwlrq 9/ zh vwxg| krz wkh fkrlfh ri vwudwhj| dqg vwuxfwxuh lv d>hfwhg e|= +l,
dq lqwhuqdo fdslwdo pdunhwv> dqg +ll, wkh srvlelolw| wkdw glylvlrqdo pdqdjhuv pd| eh frpshqvdwhg
dffruglqj wr wkhlu shuirupdqfh1 Ilqdoo|/ lq vhfwlrq :/ frqfoxglqj uhpdunv duh suhvhqwhg1
5W k h E d v l f P r g h o
Zh frqvlghu d ?up frpsrvhg ri vkduhkroghuv/ d ulvn0qhxwudo FHR dqg q ulvn0qhxwudo djhqwv ru glyl0
vlrqdo pdqdjhuv1 Vkduhkroghuv ghvljq wkh FHR*v lqfhqwlyh frqwudfw dqg kluh klp wr= +l, lqyhvwljdwh
dqg lpsohphqw surmhfwv> +ll, frruglqdwh glylvlrqv ru h{sorlw wkh srwhqwldo v|qhujlhv dfurvv glylvlrqv>
+lll, kluh dqg ghvljq glylvlrqdo pdqdjhuv* lqfhqwlyh frqwudfwv> +ly, fkrrvh dq rujdql}dwlrqdo vwuxf0
wxuh dqg glyhuvl?fdwlrq vwudwhj|> dqg +y, doorfdwh uhvrxufhv dfurvv glylvlrqv1 Zkhuhdv glylvlrqdo
pdqdjhuv* duh kluhg wr lqyhvwljdwh dqg lpsohphqw surmhfwv rqo|1:
Hdfk glylvlrqdo pdqdjhu lqyhvwljdwhv d srwhqwldo surmhfw dqg pdnhv d uhfrpphqgdwlrq wr wkh
:Zh dvvxph wkdw wkhuh lv qr frq lfw ri lqwhuhvw zlwklq d glylvlrq> wkdw lv/ d glylvlrqdo pdqdjhu*v suhihuhqfh ixoo|
fdswxuhv wkh suhihuhqfhv ri wkh phpehuv ehorqjlqj wr klv glylvlrq1
7FHR/ zkr hlwkhu dffhswv ru uhmhfwv wkh uhfrpphqghg surmhfw1 Srwhqwldo surmhfwv |lhog qrq0frqwudfwleoh
ehqh?wv wr wkh FHR dqg glylvlrqdo pdqdjhu ri !￿ dqg *￿> uhvshfwlyho|/ dqg frqwudfwleoh ehqh?wv
wr vkduhkroghuv ri ￿1; Iru vlpsolflw|/ zh dvvxph wkdw wkh ehqh?wv fdq wdnh rqo| wzr ydoxhv/ srvlwlyh
dqg qhjdwlyh= !￿K A 3 A! ￿ O/ *￿K A 3 A* ￿ O dqg ￿K A 3 A￿ O1 Wkxv/ lw lv lq wkh lqwhuhvw ri
d glylvlrqdo pdqdjhu wr uhfrpphqg surmhfwv |lhoglqj *￿K dqg uhfrpphqg wkh vwdwxv0txr surmhfw/
zklfk lv nqrzq dqg jxdudqwhhv d sulydwh ehqh?wr i} h u rw rh y h u | r q hz k h q*￿O lv glvfryhuhg1 Wkh
FHR*v sulydwh lqwhuhvw lv wr dffhsw surmhfwv |lhoglqj !￿K dqg uhmhfw surmhfwv |lhoglqj !￿O1 Ixuwkhu0
pruh/ zkhq wkhuh duh wzr ru pruh glylvlrqv wkhuh duh srwhqwldo v|qhujlhv v wkdw zkhq h{sorlwhg |lhog
qrq0frqwudfwleoh ehqh?wv wr wkh FHR ri !v dqg wr vkduhkroghuv ri v1
D glylvlrqdo pdqdjhu glvfryhuv d surmhfw*v sd|r> e| phdq ri uhvhdufklqj surmhfwv1 Klv h>ruw
doorfdwhg wr lqyhvwljdwh surmhfwv/ ghqrwhg e| tl/d >hfwv wkh suredelolw| ri glvfryhulqj d surmhfw
|lhoglqj *￿K
l = Lq sduwlfxodu/ zh dvvxph wkdw wkh suredelolw| ri glvfryhulqj d surmhfw kh olnhv lv jlyhq
e| tl ￿ Sure+*￿K, dqg klv glvxwlolw| ri h>ruw tl lv 4
5t5
l 1
Wkh frqglwlrqdo suredelolw| wkdw wkh FHR*v sd|r> iurp glylvlrq l lv !￿K
l zkhq glylvlrqdo pdqdjhu
l*v sd|r> lv *￿K
l > lv Łl ￿ Sure+!￿K
l m *￿K
l ,> dqg wkh frqglwlrqdo suredelolw| wkdw wkh FHR*v sd|r>
iurp glylvlrq l lv !￿K
l zkhq glylvlrqdo pdqdjhu l*v sd|r> lv ￿O
l > lv ￿l ￿ Sure+!￿K
l m *￿O
l ,= Vlploduo|
iru vkduhkroghuv* sd|r>>w k d wl v /Łl ￿ Sure+￿K
l m *￿K
l , dqg ￿l ￿ Sure+￿K
l m *￿O
l ,1W k x v / j l y h q








l Łltl +4 ￿ Łl,tl Łltl +4 ￿ Łl,tl
*￿O
l ￿l +4 ￿ tl, +4 ￿ ￿l,+4￿ tl, ￿l +4 ￿ tl, +4 ￿ ￿l,+4￿ tl,1
Wkxv Łl dqg ￿l phdvxuh wkh frqjuxhqfh ri lqwhuhvwv ehwzhhq vkduhkroghuv/ wkh FHR dqg glylvlrqdo
pdqdjhu l1 Zkhq Łl @4dqg ￿l @3 > wkhuh lv shuihfw frqjuxhqfh ri lqwhuhvwv ehfdxvh d surmhfw wkdw
|lhogv *￿K
l wr glylvlrqdo pdqdjhu l> lw dovr |lhogv !￿K
l wr wkh FHR dqg ￿K
l wr vkduhkroghuv zlwk
suredelolw| 4 dqg d surmhfw wkdw |lhogv *￿O
l wr glylvlrqdo pdqdjhu l/ |lhogv !￿O
l wr wkh FHR dqg ￿O
l
wr vkduhkroghuv dovr zlwk suredelolw| 41
￿ Dvvxpswlrq 4= ￿K
l . ￿O
l Ł 3/ ! 5 ^3>4‘ dqg * 5 ^3>4‘1
;Wkh vwuxfwxuh ri wkh prgho lv yhu| vlplodu wr Ehfnhu hw do1 +4<<<,1
8Li wkh FHR doorfdwhv s xqlwv ri h>ruw wr lqyhvwljdwh surmhfwv/ kh ohduqv hdfk ri wkh sursrvhg
surmhfw*v sd|r> zlwk suredelolw| 4/ rwkhuzlvh kh ohduqv qrwklqj1 Ixuwkhupruh/ zkhq wkh FHR do0
orfdwhv u x q l w vr ih >ruw wr h{sorlw v|qhujlhv/ zlwk suredelolw| u ehqh?wv iurp v|qhujlhv duh uhdol}hg
dqg zlwk suredelolw| 4 ￿ u qr ehqh?wv iurp v|qhujlhv duh rewdlqhg1 Wkh FHR*v glvxwlolw| ri h>ruwv
s dqg u lv jlyhq e| 4
5 +º+q,s . u,
5/z l w kº+q, Ł q1
Ilqdoo|/ lw lv dvvxphg wkdw wkh FHR dqg glylvlrqdo pdqdjhuv* uhvhuydwlrq xwlolw| lv }hur dqg erwk
kdyh olplwhg oldelolw| wkdw lw lv dovr qrupdol}hg wr }hur1
Iru wkh vdnh ri vlpsolflw|/ zh irfxv rq wzr gl>huhqw rujdql}dwlrqdo vwuxfwxuhv dqg wzr glyhuvl?0
fdwlrq vwudwhjlhv1 Zkhq d glylvlrqdo pdqdjhu*v sursrvdov duh dozd|v lpsohphqwhg wkhq zh vd| wkh
vwuxfwxuh lv ghfhqwudol}hg/ rwkhuzlvh lv fhqwudol}hg1 Zlwklq d fhqwudol}hg vwuxfwxuh/ zh glvwlqjxlvk
ehwzhhq lqiruphg dqg xqlqiruphg fhqwudol}dwlrq1 Xqghu lqiruphg fhqwudol}dwlrq/ wkh FHR ehfrphv
lqiruphg dqg dffhswv rqo| sursrvdov kh olnhv zkloh xqghu xqlqiruphg fhqwudol}dwlrq kh uhpdlqv xq0
lqiruphg dqg uhmhfwv doo sursrvdov1 Zkhq wkh FHR fkrrvhv wr rshudwh lq pruh wkdq rqh olqh ri
exvlqhvv/ wkhq zh vd| wkh ?up dgrswv d frqjorphudwlrq vwudwhj|/ rwkhuzlvh zh vd| wkh ?up iroorzv
di r f x v h gg l y h u v l ?fdwlrq vwudwhj|1 Zlwklq wkh frqjorphudwlrq vwudwhj|/ ?upv pd| sxuvxh hlwkhu
d uhodwhg ru dq xquhodwhg glyhuvl?fdwlrq1 Ilupv sxuvxh uhodwhg glyhuvl?fdwlrq zkhq v|qhujlhv duh
h{sorlwhg/ rwkhuzlvh ?upv sxuvxh dq xquhodwhg glyhuvl?fdwlrq vwudwhj|1
Wkh wlplqj ri ghflvlrq lv dv iroorzv= Dw vwdjh 4/ vkduhkroghuv kluh wkh FHR wr xqghuwdnh wkh
wdvnv phqwlrqhg deryh dqg r>hu klp d frpshqvdwlrq frqwudfw1 Dw vwdjh 5/ wkh FHR r>huv wr hdfk
glylvlrqdo pdqdjhu dq lqfhqwlyh frqwudfw1 Dw vwdjh 6/ wkh FHR dqg pdqdjhu l ghflgh krz kdug wr
lqyhvwljdwh surmhfwv dqg wkh FHR dovr fkrrvhv krz pxfk h>ruw wr ghyrwh wr frruglqdwlrq1 Dw vwdjh
7/ glylvlrqdo pdqdjhuv uhfrpphqg d surmhfw wr wkh FHR/ zkr lq wxuq ghflghv wr hlwkhu dffhsw ru
uhmhfw wkh uhfrpphqgdwlrq1 Zkhq wkh FHR lv lqiruphg/ wklv uhfrpphqgdwlrq uhyhdov wkh FHR*v
sd|r> wr klp/ !￿K
l dqg !￿O
l > zkloh zkhq xqlqiruphg/ wkh FHR odfnv wkh lqirupdwlrq wr ohduq klv
sd|r> iurp d glylvlrqdo pdqdjhu*v uhfrpphqgdwlrq1 Dw wkh ?qdo vwdjh/ uhwxuqv duh uhdol}hg/ surmhfwv
revhuyhg dqg frpshqvdwlrq/ li dq|/ wdnhv sodfh1
96 Glylvlrqdo Pdqdjhuv dqg wkh FHR*v H>ruw Doorfdwlrqv1
Wkh FHR/ zkhqhyhu lqiruphg/ dffhswv d uhfrpphqgdwlrq rqo| zkhq lw |lhogv !￿K
l > wkdw lv/ kh uhmhfwv
dq| sursrvdo |lhoglqj !￿O
l lqghshqghqw ri krz pxfk wklv sursrvdo |lhogv wr hlwkhu glylvlrqdo pdqdjhu
l ru vkduhkroghuv1< Glylvlrqdo pdqdjhu l> dqwlflsdwlqj wklv vlwxdwlrq/ fkrrvhv h>ruw wr pd{lpl}h klv
h{shfwhg xwlolw| jlyhq e| tlŁl*￿K
l ￿ 4
5t5
l = Wkxv/ klv rswlpdo h>ruw zkhq wkh FHR lv lqiruphg/ ghqrwhg
e| tf
l/l vj l y h qe |Łl*￿K
l 1 Lq zkdw iroorzv zh fdoo wklv fdvh lqiruphg fhqwudol}dwlrq ehfdxvh wkh FHR
lv lqiruphg dqg dffhswv rqo| uhfrpphqgdwlrqv kh olnhv1
Zkhq wkh FHR lv xqlqiruphg kh dffhswv d uhfrpphqgdwlrq zkhq Łl￿K
l .+ 4￿ Łl,￿O
l Ł 3 dqg
uhmhfwv rqh zkhq Łl￿K
l .+ 4￿ Łl,￿O
l ? 31 Glylvlrqdo pdqdjhu l> dqwlflsdwlqj wklv vlwxdwlrq/ fkrrvhv
h>ruw wr pd{lpl}h klv h{shfwhg xwlolw| jlyhq e| tl*￿K
l ￿ 4
5t5
l / zkhq Łl￿K
l .+ 4￿ Łl,￿O





l ? 31W k x v /k l vh >ruw/ ghqrwhg e| tg
l > zkhq wkh FHR dffhswv hyhu|
uhfrpphqgdwlrq lv *￿K
l / zkloh zkhq wkh FHR uhmhfwv hyhu| uhfrpphqgdwlrq/ wkh h>ruw/ ghqrwhg
e| txf
l /l v31 Lq zkdw iroorzv/ zh fdoo wkh fdvh lq zklfk wkh FHR lv xqlqiruphg dqg dffhswv hyhu|
uhfrpphqgdwlrq ghfhqwudol}dwlrq/ zkloh wkh fdvh lq zklfk wkh FHR lv xqlqiruphg dqg uhmhfwv hyhu|
uhfrpphqgdwlrq xqlqiruphg fhqwudol}dwlrq1




l . u!v￿ 4
5 +º+q,s . u,













5u5 li L @3 /
+4,
zkhuh L lv dq lqglfdwru ixqfwlrq wkdw wdnhv wkh ydoxh 4 zkhq wkh FHR lv lqiruphg dqg 3 rwkhuzlvh>
dqg ￿l lv dqrwkhu lqglfdwru ixqfwlrq wkdw wdnhv wkh ydoxh 4 zkhq Łl￿K
l .+ 4￿ Łl,￿O
l A 3 dqg 3
rwkhuzlvh1
Wkh ?uvw0rughu frqglwlrq iru u lv jlyhq e|
!v ￿ +º+q,sL . u, Ø 31
Lw uhdglo| iroorzv iurp wklv wkdw zkhq wkh FHR lv lqiruphg dqg !v A º+q,s/ u @ !v ￿ º+q,s/
rwkhuzlvh u @3 1 Zkhuhdv zkhq wkh FHR lv xqlqiruphg/ u @ !v iru doo v1 Wkxv/ wkh FHR dqg
vkduhkroghuv* ehqh?wv iurp v|qhujlhv duh odujhu zkhq wkh FHR lv xqlqiruphg> wkdw lv/ xqghu hlwkhu
ghfhqwudol}dwlrq ru xqlqiruphg fhqwudol}dwlrq1
<Khuh/ zh duh dvvxplqj wkdw #￿ZM
￿ nE ￿3 #￿￿Zu
￿ ￿ f ru wkdw d glylvlrqdo pdqdjhu grhv qrw glvforvh d surmhfw*v
lqirupdwlrq zkhq lw |lhogv )Zu
￿ 1
:Wkhuh duh vrph lpsruwdqw gl>huhqfh ehwzhhq wkh rswlpdo wlph doorfdwlrq xqghu hlwkhu lqiruphg
fhqwudol}dwlrq/ xqlqiruphg fhqwudol}dwlrq dqg ghfhqwudol}dwlrq1 Iluvw/ qrwlfh wkdw lqghshqghqw ri wkh
FHR*v vsdq ri frqwuro/ q/ d glylvlrqdo pdqdjhu doorfdwhv dw ohdvw dv pxfk wlph wr lqyhvwljdwh surmhfwv
xqghu ghfhqwudol}dwlrq1 Wklv lpsolhv wkdw ghfhqwudol}dwlrq/ dv vkrzq e| Djklrq dqg Wluroh +4<<:,/
lqfuhdvhv glylvlrqdo pdqdjhuv* lqlwldwlyh1 Wkh frvw ri ghfhqwudol}dwlrq iru wkh FHR lv klv orvv ri
frqwuro vlqfh kh lv pruh olnho| wr hqg0xs zrunlqj lq d surmhfw rwkhu wkdq rqh kh olnhv/ zkloh wkh
ehqh?wv ri lw duh= +l, pruh lqlwldwlyh e| glylvlrqdo pdqdjhuv/ zklfk lqfuhdvhv wkh suredelolw| wr ?qg d
surmhfw wkdw wkh FHR olnhv/ dqg +ll, d orzhu rssruwxqlw| frvw ri h>ruw doorfdwhg wr h{sorlw v|qhujlhv1
Wkxv/ d ghfhqwudol}hg vwuxfwxuh lqgxfhv wkh FHR wr vshqg pruh h>ruw h{sorlwlqj wkh v|qhujlhv dfurvv
glylvlrqv dqg lqfuhdvhv glylvlrqdo pdqdjhuv* lqlwldwlyh/ exw doorzv/ vrphwlphv/ wkh lpsohphqwdwlrq ri
surmhfwv wkdw FHR grhv qrw olnh1
7 Wkh Ehqfkpdun= Vwudwhj| dqg Vwuxfwxuh Zkhq Lqfhqwlyhv
Duh Ixoo| Doljqhg
Lq wklv vhfwlrq wkh rujdql}dwlrqdo vwuxfwxuh dqg glyhuvl?fdwlrq vwudwhj| fkrvhq e| wkh FHR zkhq
remhfwlyhv duh ixoo| doljqhg lv ghulyhg> wkdw lv/ zkhq Łl @4dqg ￿l @3 1
Iru wkh vdnh ri vlpsolflw|/ lw lv dvvxphg iurp qrz rq wkdw glylvlrqv duh v|pphwulf lq hyhu|
glphqvlrq xqohvv rwkhuzlvh qrwlfhg dqg wkdw wkhuh duh dw prvw wzr glylvlrqv1 Ixuwkhupruh/ lw lv
dvvxph zlwk vrph dexvh ri qrwdwlrq wkdw º+4, @ 4 dqg º+5, @ º Ł 51
Wkh gl>huhqfh lq wkh FHR*v h{shfwhg xwlolw| xqghu lqiruphg fhqwudol}dwlrq dqg klv xwlolw| xqghu
ghfhqwudol}dwlrq/ ghqrwhg e| 7Xf

















￿ tg +4 ￿ Ł,￿Oœ




zkloh wkh gl>huhqfh ehwzhhq wkh FHR*v xwlolw| xqghu xqlqiruphg fhqwudol}dwlrq dqg ghfhqwudo0
l}dwlrq/ ghqrwhg e| 7Xxf
g +q,/l vj l y h qe |
q!
￿
Ł￿K .+ 4￿ Ł,￿O￿￿
txf ￿ tg￿
= +6,
Wkh gl>huhqfh lq wkh FHR*v h{shfwhg xwlolw| xqghu lqiruphg fhqwudol}dwlrq dqg klv xwlolw| xqghu
;xqlqiruphg fhqwudol}dwlrq/ ghqrwhg e| 7Xf
xf +q,/l vj l y h qe |




5 li s Ł
!v
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Iru Ł @4 / lw uhdglo| iroorzv iurp glylvlrqdo pdqdjhuv* rswlpdo h>ruw wkdw tf @ tg At xf @3 1 Wklv
soxv wkh idfw wkdw Ł￿K.+4￿ Ł,￿O A 3 dw Ł @4 / uhvxowv lq wkdw 7Xf
g +q, ? 3 dqg 7Xxf
g +q, ? 3 iru doo
s/ q dqg v> wkdw lv/ wkh FHR suhihuv ghfhqwudol}dwlrq wr erwk/ lqiruphg dqg xqlqiruphg fhqwudol}dwlrq1
Wkh lqwxlwlrq lv vwudljkwiruzdug1 Zkhq lqfhqwlyhv duh ixoo| doljqhg glylvlrqdo pdqdjhuv sursrvh
rqo| surmhfwv wkdw wkh FHR olnhv wkhuhe| wkhuh lv qr ehqh?w iurp ehfrplqj lqiruphg1 Ixuwkhupruh/
ehfrplqj lqiruphg lqfuhdvhv wkh FHR*v rssruwxqlw| frvw ri wkh h>ruw vshqw h{sorlwlqj wkh v|qhujlhv/
zklfk uhvxowv lq orzhu sulydwh ehqh?wv iurp v|qhujlhv1
Jlyhq wkdw wkh rswlpdo rujdql}dwlrqdo vwuxfwxuh lv ghfhqwudol}dwlrq/ wkh FHR fkrrvhv wr glyhuvli|
z k h qk l vh { s h f w h gs d | r > iurp d glyhuvl?hg ?up/ ghqrwhg e| Xg
f +5,/ lv odujhu wkdq klv sd|r> iurp d
vwdqg0dorqh ?up lq wkh vdph exvlqhvv vhjphqw/ ghqrwhg e| Xg









Lw uhdglo| iroorzv iurp wklv wkdw uhodwhg glyhuvl?fdwlrq lv wkh rswlpdo glyhuvl?fdwlrq vwudwhj|1 Wkh
lqwxlwlrq lv dv iroorzv1 Xqghu erwk/ d glyhuvl?hg dqg d irfxvhg ?up/ wkh FHR fkrrvhv qrw wr ehfrph
lqiruphg wkhuhe| kh idfhv qr ryhuordg1 Ixuwkhupruh/ lq d glyhuvl?hg ?up kh jhwv odujhu sulydwh
ehqh?wv dw qr h{wud frvw dqg kh fdq ixoo| vshfldol}h rq uhdslqj wkh ehqh?wv iurp v|qhujlhv1 Vr/ dv
orqj dv wkh v|qhujlhv duh srvlwlyh/ wkh FHR ehqh?wv iurp doorfdwlqj vrph h>ruw wr wklv wdvn zlwkrxw
dq| orvv ri frqwuro1
Wkh glvfxvvlrq deryh fdq eh vxppdul}hg lq wkh iroorzlqj sursrvlwlrq1
Sursrvlwlrq 4 Zkhq lqfhqwlyhv duh ixoo| doljqhg> l1h1/ Ł @4 / wkh rswlpdo rujdql}dwlrqdo vwuxfwxuh
lv ghfhqwudol}dwlrq dqg wkh rswlpdo glyhuvl?fdwlrq vwudwhj| lv uhodwhg glyhuvl?fdwlrq143
43Lw lv hdv| wr vkrz wkdw lq wklv fdvh ghfhqwudol}dwlrq frxsohg zlwk uhodwhg glyhuvl?fdwlrq lv dovr sur?w pd{lpl}lqj1
Wkdw lv/ li vkduhkroghuv frxog fkrrvh wkh vwudwhj| dqg vwuxfwxuh/ wkh| zrxog fkrrvh wkh vdph vwudwhj|0vwuxfwxuh sdlu
wkdw FHR1
<8 Vwudwhj| dqg Vwuxfwxuh Zkhq Lqfhqwlyhv Duh Qrw Ixoo|
Doljqhg
Lq wklv vhfwlrq/ wkh FHR fkrvhq rujdql}dwlrqdo vwuxfwxuh dqg glyhuvl?fdwlrq vwudwhj| lv rewdlqhg
zkhq remhfwlyhv duh qrw ixoo| doljqhg> l1h1/ Ł?41 Zh vkrz wkdw Lq wklv vhfwlrq/ zh dqdo|}h wkh
FHR*v ghflvlrq wr glyhuvli| lqwr gl>huhqw olqh ri exvlqhvv ru uhpdlq irfxvhg lq rqh exvlqhvv> l1h1/ dv
d vwdqg0dorqh ?up1 Zh vkrz/ frqwudu| wr wkh fdvh lq zklfk lqfhqwlyhv duh ixoo| doljqhg/ wkdw wkh
FHR pd| fkrrvh vrphwlphv d fhqwudol}hg rujdql}dwlrqdo vwuxfwxuh/ vrphwlphv wr uhpdlq irfxvhg
dqg vrphwlphv wr sxuvxh xquhodwhg glyhuvl?fdwlrq1
814 Wr Ghfhqwudol}h ru Qrw wr Ghfhqwudol}h1
Zh frqvlghu ?uvw wkh fkrlfh ehwzhhq lqiruphg fhqwudol}dwlrq dqg xqlqiruphg fhqwudol}dwlrq1 Lw
uhdglo| iroorzv iurp glylvlrqdo pdqdjhuv* rswlpdo h>ruwv dqg htxdwlrq 7 wkdw 7Xf

















Lw uhdglo| iroorzv iurp wklv wkdw lqiruphg fhqwudol}dwlrq lv suhihuuhg wr xqlqiruphg fhqwudol}dwlrq>
wkdw lv/ 7Xf
xf +q, Ł 3/ zkhq s Ł
!v
º+q, li dqg rqo| li s Ø ￿ s4 +v>q,/ zkhuh















º+q, li v Ł ￿ v/
+9,









º+q,> wkh FHR suhihuv lqiruphg fhqwudol}dwlrq wr xqlqiruphg fhqwudol}dwlrq li
dqg rqo| li s Ø ￿ s5 +v>q,/ zkhuh





º+q, li v?￿ v/
q*+Ł￿K,
5
º+q,v li v Ł ￿ v1
+:,
Frqvlghu qh{w wkh fkrlfh ehwzhhq xqlqiruphg fhqwudol}dwlrq dqg ghfhqwudol}dwlrq1 Lw uhdglo|
iroorzv iurp wkdw tg At xf @3dqg htxdwlrq 6 wkdw 7Xxf
g +q, lv srvlwlyh dv orqj dv Ł￿K.+4￿ Ł,￿O ?
433 lqghshqghqw ri wkh sulydwh ehqh?wv iurp wkh v|qhujlhv lqyroyhg1 Qrwlfh wkdw Ł￿K .+4￿ Ł,￿O ? 3
iru doo Ł?￿￿O
7￿ > zkhuh 7￿ @ ￿K ￿ ￿O= Wkxv/ zh fdq frqfoxgh wkdw ghfhqwudol}dwlrq lv suhihuuhg wr
xqlqiruphg fhqwudol}dwlrq dv orqj dv Ł Ł ￿￿O
7￿ = Wkh uhdvrq ehlqj wkdw lq hlwkhu fdvh wkh FHR uhpdlqv
xqlqiruphg dqg vshfldol}hv rq h{sorlwlqj wkh ehqh?wv iurp v|qhujlhv/ exw xqghu ghfhqwudol}dwlrq wkh
FHR jhwv srvlwlyh sulydwh ehqh?wv iurp glylvlrqdo pdqdjhuv* lqlwldwlyh/ zklfk lv qrw wkh fdvh xqghu
xqlqiruphg fhqwudol}dwlrq1
Odvwo|/ frqvlghu wkh fkrlfh ehwzhhq lqiruphg fhqwudol}dwlrq dqg ghfhqwudol}dwlrq1 Lw iroorzv glyl0
vlrqdo pdqdjhuv* rswlpdo h>ruwv dqg htxdwlrq 5 wkdw 7Xf
g +q, lv htxdo wr
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º+q,/
￿q!*+4 ￿ Ł,￿K ￿
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Lw uhdglo| iroorzv iurp wklv wkdw ghfhqwudol}dwlrq lv suhihuuhg wr lqiruphg fhqwudol}dwlrq iru doo
Ł Ł ￿￿
O
￿K ehfdxvh Ł￿K ￿
tf ￿ tg￿
￿tg +4 ￿ Ł,￿O lv qhjdwlyh1 Wkh lqwxlwlrq ehlqj wkdw zkhq lqfhqwlyhv
duh doljqhg wkh FHR*v orvv ri frqwuro lv rxwzhljkhg e| glylvlrqdo pdqdjhuv* jdlq rq lqlwldwlyh dqg
wkdw xqghu ghfhqwudol}dwlrq wkh FHR*v rssruwxqlw| frvw ri wkh h>ruw doorfdwhg wr h{sorlw v|qhujlhv
lv orzhu1
Zkhq Ł?￿￿O
￿K >Ł ￿ K ￿
tf ￿ tg￿
￿ tg +4 ￿ Ł,￿O lv srvlwlyh wkhuhe| wklqjv duh voljkwo| pruh frp0
solfdwhg1 Lw uhdglo| iroorzv iurp 7Xf
g +q, wkdw wkh FHR suhihuv lqiruphg fhqwudol}dwlrq ryhu ghfhq0
wudol}dwlrq zkhq s Ł
!v
º+q, li dqg rqo| li s?a s4 +v>q,/ zkhuh















º+q, li v Ł a v/
+<,







1 Zkhuhdv zkhq s?
!v
º+q,> lqiruphg fhqwudol}dwlrq lv fkrvhq
zkhq s?a s5 +v>q,/ zkhuh





º+q, li v?a v/
￿
q*+4￿Ł,￿K+Ł￿K.￿O,
º+q,v li v Ł a v1
+43,
Wkh lqwxlwlrq lq erwk fdvhv lv vlpsoh1 Zkhq wkh h>ruw uhtxluhg wr ehfrph lqiruphg lv vx!flhqwo|
vpdoo/ wkh ehqh?wv ri nhhslqj frqwuro ryhu zklfk surmhfwv duh lpsohphqwhg rxwzhljkhg wkh orvv
lq glylvlrqdo pdqdjhuv* lqlwldwlyh dqg wkh h{wud rssruwxqlw| frvw iurp h>ruw vshqw rq h{sorlwlqj
v|qhujlhv uhvxowlqj iurp vshqglqj h>ruw rq lqyhvwljdwlqj surmhfwv1
44Vr idu zh kdyh vkrzq wkdw ghfhqwudol}dwlrq lv suhihuuhg wr erwk/ lqiruphg dqg xqlqiruphg fhqwudo0
l}dwlrq zkhq Ł Ł ￿￿O
￿K = Wkxv/ zh fdq frqfoxgh wkdw iru doo Ł Ł ￿￿O
￿K > wkh FHR fkrrvhv d ghfhqwudol}hg
rujdql}dwlrqdo vwuxfwxuh1
Zh dovr nqrz wkdw lqiruphg fhqwudol}dwlrq lv suhihuuhg wr ghfhqwudol}dwlrq dqg xqlqiruphg fhq0
wudol}dwlrq zkhq wkh h>ruw uhtxluhg wr ohduq sursrvhg surmhfwv* sulydwh ehqh?wv lv vx!flhqwo| vpdoo1
Vr/ li s lv orzhu wkdq wkh plqlpxp ehwzhhq ￿ sm +v>q, dqg a sm +v>q,> fhqwudol}dwlrq lv wkh fkrvhq vwuxf0
wxuh1 Wklv vxjjhvwv wkdw lv lpsruwdqw wr nqrz xqghu zkdw frqglwlrqv ￿ sm +v>q, lv odujhu +vpdoohu,
wkdq a sm +v>q,=
Lw lv hdv| wr vkrz wkdw a sm +v>q, Ø ￿ sm +v>q, iru doo Ł Ł ￿￿O
7￿ /r w k h u z l v ha sm +v>q, A ￿ sm +v>q, iru
m @4 >5= Wklv vxjjhvwv wkdw lq rughu wr nqrz zklfk lv wkh FHR*v suhihuuhg rujdql}dwlrqdo vwuxfwxuh
zh qhhg wr dqdo|}h hdfk fdvh vhsdudwho|1
Frqvlghu ?uvw wkh fdvh lq zklfk Ł?￿￿O
7￿ = Lq wklv fdvh zh douhdg| vkrzhg wkdw 7Xxf
g +q, lv srvlwlyh
dqg wkdw a sm +v>q, A ￿ sm +v>q,1Wklv/ soxv wkh idfw wkdw iru doo sA￿ sm +v>q,> xqlqiruphg fhqwudol}dwlrq
lv suhihuuhg wr ghfhqwudol}dwlrq> l1h1/ 7Xf
xf +q, ? 3> lpsolhv wkdw xqlqiruphg fhqwudol}dwlrq lv wkh
fkrvhq vwuxfwxuh iru doo sA￿ sm +v>q,= Zkhuhdv iru s Ø ￿ sm +v>q,/ lqiruphg fhqwudol}dwlrq lv suhihuuhg
wr ghfhqwudol}dwlrq dqg xqlqiruphg fhqwudol}dwlrq wkhuhe| fhqwudol}dwlrq lv wkh fkrvhq vwuxfwxuh1 Iru
zkhq remhfwlyhv duh glv0doljqhg/ Ł?￿￿O
7￿ / glylvlrqdo pdqdjhuv* lqlwldwlyh |lhogv d qhjdwlyh h{shfwhg
sd|r> wr wkh FHR vlqfh Ł￿K.+4￿ Ł,￿O Ø 3 8rxwfrph wkdw fdq eh dyrlghg e| phdq ri lpsrvlqj wkh
vwdwxv0txr surmhfw1 Wklv soxv wkh idfw wkdw ehfrplqj lqiruphg lv yhu| frvwo|/ s Ł ￿ sm +v>q,/p d n h v
wkh FHR ehwwhu0r> e| qrw ehfrplqj lqiruphg dqg vshfldol}lqj rq h{sorlwlqj v|qhujlhv1 Zkhuhdv
zkhq lqiruphg s?￿ sm +v>q, fhqwudol}dwlrq lv suhihuuhg wr xqlqiruphg fhqwudol}dwlrq ehfdxvh wkh
ehqh?wv ri lpsrvlqj rqo| surmhfwv kh olnhv rxwzhljk wkh frvwv ri ehfrplqj lqiruphg dqg wkh lqfuhdvhg
rssruwxqlw| frvw ri wkh h>ruw doorfdwhg wr h{sorlw v|qhujlhv1
Frqvlghu qrz wkh fdvh lq zklfk Ł Ł ￿￿O
7￿ 1 L qw k l vf d v hz hd o u h d g |v k r z h gw k d w7Xxf
g +q, lv
qhjdwlyh dqg wkdw a sm +v>q, Ø ￿ sm +v>q,1 Wklv/ soxv wkh idfw wkdw iru doo sAa sm +v>q,/ ghfhqwudol}dwlrq
lv suhihuuhg wr fhqwudol}dwlrq> l1h1/ 7Xf
g +q, ? 3> lpsolhv wkdw ghfhqwudol}dwlrq lv wkh fkrvhq vwuxfwxuh
iru doo sAa sm +v>q,= Zkhuhdv iru s Ø a sm +v>q,> lqiruphg fhqwudol}dwlrq lv suhihuuhg wr ghfhqwudol}dwlrq
dqg xqlqiruphg fhqwudol}dwlrq wkhuhe| fhqwudol}dwlrq lv wkh fkrvhq vwuxfwxuh1 Qrwlfh wkdw lq wklv fdvh
glylvlrqdo pdqdjhuv* lqlwldwlyh |lhogv srvlwlyh h{shfwhg sd|r> wr wkh FHR vlqfh Ł￿K.+4￿ Ł,￿O A 3=
Wklv soxv wkh idfw wkdw ehfrplqj lqiruphg lv yhu| frvwo|/ s Ł a sm +v>q,/ pdnhv wkh FHR ehwwhu0
45r> e| qrw ehfrplqj lqiruphg dqg vshfldol}lqj rq h{sorlwlqj v|qhujlhv1 Zkhuhdv zkhq lqiruphg
s?a sm +v>q, fhqwudol}dwlrq lv suhihuuhg wr ghfhqwudol}dwlrq ehfdxvh wkh ehqh?wv ri lpsrvlqj rqo|
surmhfwv kh olnhv rxwzhljk wkh frvwv ri ehfrplqj lqiruphg dqg wkh lqfuhdvhg wkh rssruwxqlw| frvw ri
wkh h>ruw doorfdwhg wr h{sorlw v|qhujlhv1
Wkhvh uhvxowv duh vxppdul}hg lq wkh qh{w sursrvlwlrq1
Sursrvlwlrq 5 +l, Li Ł?￿￿O
7￿ / xqlqiruphg fhqwudol}dwlrq lv wkh fkrvhq vwuxfwxuh iru doo s Ł
￿ sm +v>q,/ rwkhuzlvh lqiruphg fhqwudol}dwlrq lv fkrvhq> +ll, li ￿￿O
7￿ Ø Ł?￿￿O
￿K / lqiruphg fhqwudo0
l}dwlrq lv wkh fkrvhq vwuxfwxuh iru doo s Ø a sm +v>q, iru m @4 >5/ rwkhuzlvh ghfhqwudol}dwlrq lv wkh
fkrvhq vwuxfwxuh> dqg +lll, li Ł Ł ￿￿O
￿K / ghfhqwudol}dwlrq lv wkh fkrvhq vwuxfwxuh iru doo s1
Wkh uhvxowv iurp wklv sursrvlwlrq soxv wkh rqhv iurp sursrvlwlrq 4 hvwdeolvkhv wkdw zkhq lqfhqwlyhv
duh glv0doljqhg/ Ł?￿￿O
￿K dqg wkh FHR*v frvw iurp ehfrplqj lqiruphg lv odujh/ wkh FHR fkrrvhv
hlwkhu lqiruphg ru xqlqiruphg fhqwudol}dwlrq lq rssrvlwlrq wr ghfhqwudol}dwlrq/ zklfk lv wkh vwuxfwxuh
fkrvhq zkhq lqfhqwlyhv duh shuihfwo| doljqhg1 Wkh uhdvrq iru wklv lv wr vwrs glylvlrqdo pdqdjhuv iurp
lpsohphqwlqj surmhfwv wkdw wkh FHR grhv qrw olnh144
Lq wkh qh{w sursrvlwlrq/ zh vhh krz fkdqjhv rq wkh gl>huhqw sdudphwhuv d>hfw a sm +v>q, dqg











CŁ ? 3/d q ga sm +v>4, A










CŁ ? 3/d q g￿ sm +v>4, A
￿ sm +v>5,
Dv h{shfwhg/ fhqwudol}dwlrq lv pruh olnho| wr eh wkh FHR*v suhihuuhg rujdql}dwlrqdo vwuxfwxuh
dv= +l, glylvlrqdo pdqdjhuv* sulydwh ehqh?wv ghfuhdvh> +ll, wkh ryhuordg frvw ghfuhdvhv> dqg +lll, wkh
FHR*v sulydwh ehqh?wv lqfuhdvh1 Doo ri wkhvh kdyh vwudljkwiruzdug udwlrqdohv1
Qrwlfh dovr wkdw wkh wkuhvkrogv a sm +v>5, dqg ￿ sm +v>5, ghfuhdvh zlwk v1 Vr/ dv v|qhujlhv lqfuhdvh




￿K > zkloh xqlqiruphg fhqwudol}dwlrq lv pruh olnho| wr eh fkrvhq zkhq Ł?￿￿
O
7￿ 1 Wkh uhdvrq ehlqj
wkdw ehfrplqj lqiruphg lqfuhdvhv wkh frvw ri wkh h>ruw doorfdwhg wr frruglqdwlrq dqg dq lqfuhdvh lq
44Lw lv zruwkzkloh wr phqwlrq wkdw vrphwlphv wkh FHR*v fkrlfh ri rujdql}dwlrqdo vwuxfwxuh pd| eh sur?w pd{lpl}lqj1
Wkdw lv/ jlyhq wkh ghjuhh ri doljqphqw rq lqfhqwlyhv/ wkh sur?w pd{lpl}lqj vwuxfwxuh lv wkh rqh wkdw pd{lpl}hv wkh
















Iljxuh 4= Fdvh lq zklfk Ł Ł ￿￿O
7￿ > l1h1/ a sm +v>q, Ø ￿ sm +v>q,
47v lqfuhdvhv wkh rssruwxqlw| frvw ri wkh h>ruw doorfdwhg wr lqyhvwljdwh surmhfwv1 Dq lqfuhdvh rq wkh
frqjuxhqfh ri lqwhuhvw sdudphwhu/ Ł/ pdnhv ghfhqwudol}dwlrq pruh olnho| wr eh wkh rswlpdo vwuxfwxuh1
Wkh uhdvrq ehlqj wkdw wkh FHR*v orvv ri frqwuro iurp uhpdlqlqj xqlqiruphg dqg dffhswlqj dq|
uhfrpphqgdwlrq ghfuhdvhv dv wkh lqfhqwlyhv ehfrph pruh doljqhg1 Odvwo|/ lqiruphg fhqwudol}dwlrq lv
pruh olnho| wr eh wkh fkrvhq vwuxfwxuh zkhq d irfxvhg vwudwhj| lv sxuvxhg1 Iru wkhuh duh wzr idfwruv
wkdw pdnh surmhfw lqyhvwljdwlrq pruh h{shqvlyh zkhq d glyhuvl?hg vwudwhj| lv sxuvxhg1 Rqh lv wkh
ryhuordg iurp pdqdjlqj pruh glylvlrqv dqg wkh rwkhu rqh lv wkh lqfuhdvhg rssruwxqlw| frvw ri wkh
h>ruw doorfdwhg wr lqyhvwljdwh surmhfwv uhvxowlqj iurp wkh sulydwh ehqh?wv iurp v|qhujlhv1
815 Wr Glyhuvli| ru Qrw wr Glyhuvli|
Wkh FHR fkrrvhv wr glyhuvli| zkhq X
o+5,
f +5, ￿ X
o+4,
f +4,/g h q r w h ge |7X +o+5,>o+4,,/ lv srvlwlyh/
zkhuh o+q, lv jlyhq e| sursrvlwlrq 5
Lq ghflglqj zkhwkhu wr glyhuvli| ru qrw wkh FHR wudghv0r> wkh iroorzlqj ehqh?wv= +l, odujhu
sulydwh ehqh?wv iurp d odujh ?up*v vl}h> +ll, srwhqwldo sulydwh ehqh?wv iurp v|qhujlhv> dqg +lll, pruh
lqlwldwlyh ehfdxvh fhqwudol}dwlrq lv ohvv olnho| lq d frqjorphudwh djdlqvw wkh ryhuordg frvw1 Zklfk
ri wkhvh ehqh?wv dqg frvwv lv suhvhqw ghshqgv rq zkdw vwuxfwxuh wkh FHR fkrrvhv xqghu d irfxvhg
vwudwhj| uhodwlyh wr wkh rqh fkrvhq xqghu d glyhuvl?hg vwudwhj|1 Vr/ zh frqvlghu hdfk fdvh lq wxuq1
Frqvlghu ?uvw wkh fdvh lq zklfk wkh FHR fkrrvhv ghfhqwudol}dwlrq xqghu erwk d irfxvhg dqg d
glyhuvl?hg vwudwhj|> wkdw lv/ hlwkhu Ł Ł ￿￿O
￿K ru ￿￿O
7￿ Ø Ł?￿￿O
￿K dqg sAa sm +v>4, iru m @4 >51L qw k l v
fdvh/ lw lv hdv| wr vkrz wkdw 7X +g>g, lv jlyhq e|
!*￿K ￿






Vr wkh FHR fkrrvhv uhodwhg glyhuvl?fdwlrq1
Frqvlghu qh{w wkh fdvh lq zklfk ￿￿O
7￿ Ø Ł?￿￿O
￿K dqg a sm +v>5, ?sØ a sm +v>4, iru m @4 >5>w k d w
lv/ wkh FHR fkrrvhv lqiruphg0fhqwudol}dwlrq xqghu d irfxvhg vwudwhj| dqg ghfhqwudol}dwlrq xqghu d
















48Vr/ lq wklv fdvh uhodwhg glyhuvl?fdwlrq lv fkrvhq zkhq wkh h>ruw uhtxluhg wr ehfrph lqiruphg lv
qrw wrr odujh> wkdw lv/ vAv f











/r w k h u z l v h
wkh FHR fkrrvhv wr uhpdlq irfxvhg1
Vxssrvh qrz wkdw ￿￿O
7￿ ?ŁØ ￿￿O
￿K dqg s Ø a sm +v>5, iru m @4 >5> wkdw lv/ wkh FHR fkrrvhv















5 ￿ ºs!v li s Ø a s5 +v>5,=
Lw lv hdv| wr vkrz wkdw 7X +f>f, A 3 iru m @4 >5> wkdw lv/ d uhodwhg glyhuvl?fdwlrq lv wkh fkrvhq
vwudwhj|145
Ilqdoo|/ frqvlghu wkh fdvh lq zklfk Ł?￿￿O
7￿ 1 Vxssrvh ?uvw sA￿ sm +v>4,> wkdw lv/ xqlqiruphg
fhqwudol}dwlrq lv wkh fkrvhq vwuxfwxuh xqghu erwk/ d irfxvhg dqg glyhuvl?hg ?up1 Lq wklv fdvh/






Wkxv/ uhodwhg glyhuvl?fdwlrq lv wkh fkrvhq vwuxfwxuh1
Vxssrvh qh{w wkdw ￿ sm +v>5, ?sØ ￿ sm +v>4,> wkdw lv/ xqlqiruphg fhqwudol}dwlrq lv wkh fkrvhq
vwuxfwxuh xqghu d glyhuvl?hg ?up zkloh lqiruphg fhqwudol}dwlrq lv wkh fkrvhq vwuxfwxuh xqghu d












Wkxv/ uhodwhg glyhuvl?fdwlrq lv wkh fkrvhq vwuxfwxuh iru doo vAv xf









3> rwkhuzlvh d irfxvhg vwudwhj| lv dgrswhg1
Odvwo|/ vxssrvh wkdw s Ø ￿ sm +v>5,> wkdw lv/ lqiruphg fhqwudol}dwlrq lv wkh fkrvhq vwuxfwxuh xqghu
erwk/ d irfxvhg dqg d glyhuvl?hg ?u p 1L qw k l vf d v h7X +f>f, lv jlyhq e|














5 ￿ ºs!v li s Ø a s5 +v>5,=
Iru wkh vdph uhdvrqv jlyhq deryh lq wklv fdvh uhodwhg glyhuvl?fdwlrq lv wkh fkrvhq vwudwhj|1
Wkhvh uhvxowv ohdg wr wkh iroorzlqj sursrvlwlrq1
Sursrvlwlrq 7 Li hlwkhu ￿￿O
7￿ Ø Ł?￿￿O
￿K / a sm +v>5, ?sØ a sm +v>4, dqg v Ø vf
g +s, ru Ł?￿￿O
7￿ /
￿ sm +v>5, ?sØ ￿ sm +v>4, dqg v Ø vxf
f +s,/ wkhq d irfxvhg vwudwhj| lv dgrswhg/ rwkhuzlvh d uhodwhg
glyhuvl?fdwlrq vwudwhj| lv dgrswhg1
Fohduo| zkhq hlwkhu ghfhqwudol}dwlrq ru xqlqiruphg fhqwudol}dwlrq lv fkrvhq xqghu erwk/ d irfxvhg
dqg d glyhuvl?hg vwudwhj|/ uhodwhg glyhuvl?fdwlrq lv wkh suhihuuhg vwudwhj|1 Wkh uhdvrq ehlqj wkdw
lq wkhvh wzr fdvhv/ wkh FHR uhpdlqv xqlqiruphg lq erwk/ d glyhuvl?hg dqg d irfxvhg ?up1 Wklv
lpsolhv wkdw lq d glyhuvl?hg ?up wkh FHR idfhv qr ryhuordg frvwv/ exw klv sulydwh ehqh?wv duh dw
ohdvw dv odujh ehfdxvh ri ?up*v vl}h dqg wkh sulydwh ehqh?wv iurp v|qhujlhv1 Zkhuhdv zkhq d pruh
fhqwudol}hg vwuxfwxuh lv fkrvhq xqghu d irfxvhg vwudwhj|> wkdw lv/ s lv qhlwkhu wrr odujh qru wrr vpdoo1
D irfxvhg vwudwhj| lv fkrvhq zkhq wkh v|qhujlhv duh vpdoo dqg lqiruphg0fhqwudol}dwlrq lv dgrswhg
xqghu d irfxvhg vwudwhj|/ zkloh hlwkhu ghfhqwudol}dwlrq ru xqlqiruphg fhqwudol}dwlrq lv fkrvhq xqghu
dg l y h u v l ?hg vwudwhj|1 Iru wkh FHR lv ehwwhu0r> vshfldol}lqj lq uhvhdufklqj surmhfwv dqg dyrlglqj wkh
orvv ri frqwuro wkdw ghfhqwudol}dwlrq dqg xqlqiruphg fhqwudol}dwlrq lpso| zkhq wkh v|qhujlhv duh qrw
vx!flhqwo| odujh1
816 Wkh Glyhuvl?fdwlrq Glvfrxqw
Wkh Dphulfdq frusrudwh zruog kdv zlwqhvvhg gxulqj wkh 4<<3v d pryhphqw iurp xquhodwhg glyhu0
vl?fdwlrq wr uhodwhg glyhuvl?fdwlrq dqg dzd| iurp frqjorphudwhv1 Idq dqg Odqj +5333, grfxphqwv
wkdw erwk yhuwlfdo uhodwhgqhvv dv zhoo dv frpsohphqwdulw| ri ?up*v vhjphqwv kdyh lqfuhdvhg ryhu wlph
dqg wkdw pxowl0vhjphqw ?upv kdyh ghfuhdvhg lq qxpehu1 Lq 4<:</ wkh sursruwlrq ri pxowl0vhjphqw
zdv 79 (/ zkloh wklv zdv rqo| 53 ( lq 4<<91 Xvlqj wkh LR wdeohv wkh| ?qg wkdw wkh phdq yhuwlfdo
uhodwhgqhvv dqg frpsohphqwdulw| phdvxuhv kdyh vkrzq d vxevwdqwldo dqg urexvw lqfuhdvh1 Ixuwkhu0
pruh/ lq wkh hpslulfdo ?qdqfh olwhudwxuh kdv grfxphqwhg wkh h{lvwhqfh ri d glyhuvl?fdwlrq glvfrxqw>
l1h1/ wkh hpslulfdo revhuydwlrq wkdw frqjorphudwh ?upv wudgh dw d glvfrxqw uhodwlyh wr d sruwirolr ri
4:vwdqg0dorqh ?upv lq wkh vdph exvlqhvv vhjphqwv1 Hylghqfh vkrzv wkdw glyhuvl?hg ?upv wudgh dw d
glvfrxqw uhodwlyh wr vlqjoh exvlqhvv ?upv rq dyhudjh/ exw durxqg 73 ( ri wkhp wudgh dw d suhplxp
+Udmdq hw do1/ 4<<<,1
Wkh frqwuryhuv| lq wklv olwhudwxuh uhyroyhv durxqg wkh txhvwlrq ri zkhwkhu glyhuvl?fdwlrq ghvwur|
ydoxh ru qrwB1 Wkhuh duh wzr srwhqwldo dqvzhuv wr wklv frqwuryhuv|1 Rqh/ lv wkdw/ h>hfwlyho|/ glyhu0
vl?fdwlrq ghvwur|v ydoxh dqg wkh rwkhu rqh lv wkdw wkh vdpsoh ri glyhuvl?hg ?upv lv vhoi0vhohfwhg ru
hqgrjhqrxv1 Wklv zrxog lpso| wkdw wkh h{lvwhqfh ri d glyhuvl?fdwlrq glvfrxqw lv qrw wkh uhvxow ri
ydoxh ghvwur|hg e| glyhuvl?fdwlrq1 Ehujhu dqg Rihn +4<<8,/ Odqj dqg Vwxow} +4<<9,/ dqg Vhuydhv
+4<<9,/ dprqj rwkhuv/ uhsruw wkdw glyhuvl?hg ?upv wudgh rq dyhudjh dw d glvfrxqw uhodwlyh wr d sruw0
irolr ri vwdqg0dorqh ?upv1 Zkhuhdv/ Fdpsd dqg Nhgld +4<<<,/ K|odqg +4<<<,/ Zklwhg +5334, dqg
Fkhydolhu +5333, ?qg/ diwhu frqwuroolqj iru wkh hqgrjhqhlw| ri wkh ghflvlrq wr glyhvw ru dftxluh d qhz
glylvlrq/ wkdw wkhuh lv qhlwkhu d glyhuvl?fdwlrq glvfrxqw qru d suhplxp1
Lq rxu prgho wkdw glyhuvl?fdwlrq pd| ghvwur| ydoxh lv d idfw1 Wkh uhdvrq ehlqj wkdw wkh FHR
pd| fkrrvh wr glyhuvli|/ zkloh uhpdlq irfxvhg lv sur?w pd{lpl}lqj1 Wr vhh krz wklv pd| rffxu/ lw lv
zruwkzkloh wr qrwlfh wkdw 7X +o+5,>o+4,, fdq eh zulwwhq dv iroorzv












zkhuh L +￿, wdnhv wkh ydoxh 4 zkhq wkh FHR ehfrphv lqiruphg dqg 3 rwkhuzlvh1
Qrwlfh wkdw wkh whup ł+5,￿ 5ł+4, fruuhvsrqgv wr gl>huhqfh ehwzhhq wkh ?up*v ydoxh xqghu d
glyhuvl?hg vwudwhj| dqg wkh ydoxh ri d srro ri irfxvhg ?upv lq wkh vdph exvlqhvv vhjphqwv1 Wklv
vxjjhvwv wkdw 7X +o+5,>o+4,, pd| eh srvlwlyh +qhjdwlyh,/ zkloh ł+5,￿ 5ł+4, pd| eh qhjdwlyh
+srvlwlyh,1
Zh duh prvw lqwhuhvwhg lq wkh fdvh lq zklfk glyhuvl?fdwlrq ghvwur|v ydoxh1 Vr/ frqvlghu wkh
iroorzlqj sdudphwul}dwlrq1 Vxssrvh wkdw ￿￿O
7￿ Ø Ł?￿￿O
￿K / a sm +v>5, ?sØ a sm +v>4, dqg vAv f
g +s,>
wkdw lv/ wkh FHR fkrrvhv d ghfhqwudol}hg vwuxfwxuh frxsohg zlwk d uhodwhg glyhuvl?fdwlrq vwudwhj|1
Lq wklv fdvh/ wkh gl>huhqfh ehwzhhq wkh ydoxh ri d ?up wkdw dgrswv d ghfhqwudol}hg vwuxfwxuh frxsohg
zlwk d uhodwhg vwudwhj| dqg wkh ydoxh ri d srro ri fhqwudol}hg irfxvhg ?upv/ zklfk lv wkh FHR fkrvhq
vwuxfwxuh lq d irfxvhg ?up/ lv jlyhq e|







4;Qrwlfh wkdw Ł￿K.￿O ? 31 Wkhuhiruh/ glyhuvl?fdwlrq ghvwur|v ydoxh dv orqj dv v Ø
ß
￿7*+4 ￿ Ł,￿K ￿
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g +s,/g l y h u v l ?fdwlrq
ghvwur|v ydoxh1 Wklv frqglwlrq krogv dv orqj dv s5 ?! *
￿
Ł￿K￿5> wkdw lv/ zkhq wkh FHR*v h{shfwhg
sd|r> xqghu lqiruphg0fhqwudol}dwlrq lq d irfxvhg ?up lv srvlwlyh/ zklfk krogv ehfdxvh xqghu wkh
sdudphwul}dwlrq fkrvhq wkh FHR*v suhihuuhg vwuxfwxuh xqghu d irfxvhg vwudwhj| lv lqiruphg fhq0
wudol}dwlrq1 Wkxv/ glyhuvl?fdwlrq ghvwur|v ydoxh ehfdxvh wkh FHR fkrrvhv dq vwudwhj|0vwuxfwxuh
frpelqdwlrq wkdw lv qrw sur?w0pd{lpl}lqj1
Lw dovr iroorzv iurp rxu prgho wkdw hyhq li glyhuvl?fdwlrq grhv qrw ghvwur| ydoxh/ zkhq qr frqwurov
iru wkh glyhuvl?fdwlrq ghflvlrq duh pdgh/ frqjorphudwh ?upv pd| vkrz0xs hpslulfdoo| dv ehlqj
wudghg dw d glvfrxqw1 Wr vhh krz wklv pd| rffxu/ vxssrvh wkdw wkhuh lv d jurxs ri ?upv iru zklfk
￿￿O
7￿ Ø Ł?￿￿O
￿K / a sm +v>5, ?sØ a sm +v>4, dqg v Ø vf
g +s,> wkdw lv/ wkh FHRv iurp wkhvh ?upv fkrrvh
fhqwudol}hg irfxvhg ?upv/ zkloh wkhuh lv dqrwkhu jurxs ri ?upv iru zklfk wkh FHRv fkrrvh uhodwhg
glyhuvl?fdwlrq1 Jlyhq wklv zh fdq fdofxodwh wkh H{fhvv Ydoxh Phdvxuh +HYP, dv grqh hpslulfdoo|>
wkdw lv/ wkh udwlr ri d glyhuvl?hg ?up dfwxdo ydoxh wr lwv lpsxwhg ydoxh/ zkhuh wkh lpsxwhg ydoxh
lv frqvwuxfwhg iurp wkh ydoxh ri wkh revhuyhg irfxvhg ?upv lq wkh vdph olqh ri exvlqhvv1 Wkdw lv/
HYP @
ło+5,+5,
5łf+4, 1 Wkxv/ dq HYP odujhu wkdq 4 uh hfwv wkdw d glyhuvl?hg ?up lv wudghg dw d suhplxp/
dq HYP ohvv wkdq 4 phdqv wkdw wkh ?up lv wudghg dw d glvfrxqw/ dqg dq HYP ri 4 phdqv wkdw d
glyhuvl?hg ?up lv qhlwkhu wudghg dw d suhplxp qru dw d glvfrxqw1
Lq wkh wdeoh ehorz zh uhsruw zkhwkhu HYP lv hlwkhu odujhu ru vpdoohu wkdq 4 iru wkh fkrvhq
sdudphwul}dwlrq zkhq zh dvvxph wkdw v Ø plqi￿ v> a vj1
HYP sAa sm +v>4, a sm +v>5, ?sØ a sm +v>4, s Ø a sm +v>5,
ŁA￿￿O
￿K A 4 A 4 A 4
￿￿O
7￿ ?ŁØ ￿￿O
￿K ? 4 q=d= A 4
Ł Ø ￿￿O
7￿ ? 4 ? 4 ? 4
Wkxv/ wkhuh duh ?upv wkdw wudgh dw d suhplxp zkloh rwkhuv wudgh dw d glvfrxqw1 Wkh uhdvrq ehlqj
wkdw rqh revhuyh vwdqg0dorqh ?upv rqo| zkhuh wkhvh pd{lpl}h wkh FHRv* h{shfwhg sulydwh ehqh?wv1
Lw dovr zruwkzkloh wr qrwlfh wkdw dv v lqfuhdvhv lv kdughu wr ?qg ?upv wkdw duh wudghg dw d glvfrxqw1
4<9H { w h q v l r q v
Vr idu zh kdyh d wkhru| ri frqjorphudwlrq wkdw ljqruhv wzr fuxfldo lvvxhv1 Rqh lv wkh fuhdwlrq ri dq
lqwhuqdo fdslwdo pdunhwv dqg wkh rwkhu rqh lv wkh xvh ri lqfhqwlyhv frqwudfwv wkdw zh kdyh ljqruhg vr
idu1 Lq wklv vhfwlrq/ zh frqvlghu wkhvh wzr lvvxhv lq wxuq1 Iluvw/ wkh uroh ri dq lqwhuqdo fdslwdo pdunhw
dqg vhfrqg/ wkh uroh ri lqfhqwlyh frqwudfwv1
914 Lqwhuqdo Fdslwdo Pdunhwv1
Lq uhfhqw |hduv/ lw kdv ehfrph d iron wkdw wkh vwudwhj| ri frusrudwh glyhuvl?fdwlrq lv ydoxh0uhgxflqj1
Wkh hylghqfh vkrzv wkdw frqjorphudwh duh wudghg dw d glvfrxqw uhodwlyh wr d sruwirolr ri vwdqg0
dorqh ?upv dqg gxulqj wkh 4<;3v d wuhqg wrzdug uhirfxvlqj kdv ehhq kljko| grfxphqwhg146 Zkloh
lw pd| eh fohdu wr prvw shrsoh wkdw glyhuvl?fdwlrq ghvwur|v ydoxh/ lw lv pxfk ohvv fohdu zk|1 Wkh
vwdqgdug dujxphqwv iru wklv lv wkdw frqjorphudwhv doorfdwh fdslwdo lqh!flhqwo| dfurvv glylvlrqv147
Khuh/ zh dujxh wkdw hyhq zkhq fdslwdo lv doorfdwhg h!flhqwo| dfurvv glylvlrqv/ wkh uhdoorfdwlrq ri
fdslwdo dfurvv glylvlrqv fuhdwhv qhjdwlyh lqfhqwlyh h>hfwv rq glylvlrqdo pdqdjhuv wkdw pd| uhvxow lq
wkdw frqjorphudwlrq lv ydoxh0uhgxflqj/ |hw wkh FHR vwloo sxuvxhv d frqjorphudwlrq vwudwhj|1
Wr xqghuvwdqg wkh zrunlqj ri dq lqwhuqdo fdslwdo pdunhw +LFP/ khuhdiwhu,/ zh dvvxph wkdw wkh
lqwhuqdo fdslwdo doorfdwlrq lv qrq0frqwudfwleoh dqg wkdw lv wkh FHR/ qrw vkduhkroghuv/ zkr fkrrvhv
wkh fdslwdo doorfdwlrq dfurvv glylvlrqv148 Wkxv/ wkh FHR*v frqwuro uljkwv doorz klp wr uhdoorfdwh
uhvrxufhv dfurvv glylvlrqv dv kh vhhv ?w149
Zh dvvxph wkhq wkdw hdfk ?up vwduwv zlwk dq lqlwldo hqgrzphqw ri uhvrxufhv ru fdvk0 rz/ ghqrwhg
e| n/ wkdw frphv iurp hlwkhu dq h{whuqdo ?qdqflhu ru iurp sdvw |hduv fdvk0 rzv ru erwk dqg wkdw d
surmhfw*v uhwxuq ghshqgv rq wkh dprxqw ri fdslwdo doorfdwhg wr lw1
Wkh wlplqj lv dv iroorzv1 Uljkw diwhu wkh FHR dqg glylvlrqdo pdqdjhuv kdyh fkrvhq wkhlu h>ruwv
dqg ehiruh glylvlrqdo pdqdjhuv sursrvh surmhfwv/ wkh FHR revhuyhv zklfk glylvlrq lv pruh surgxf0
wlyh1 Lw lv dvvxphg wkdw zlwk suredelolw| ￿/ ￿K
l +nl,@￿K +nl,.7+nl, dqg ￿K
m +nm,@￿K +nm,/ zkloh
46Vhh/ Vwhlq +5334, iru d uhylhz ri wklv olwhudwxuh1
47Wkhuh lv sohqw| ri hylghqfh rq wklv/ |hw wkdw hylghqfh kdv ehhq uhfhqwo| fkdoohqjhg1
48Wklv lv shukdsdv/ dv dujxhg e| Vkduivwhlq dqg Vwhlq +4<<;,/ rqh ri wkh prvw gh?qlqj fkdudfwhulvwlf ri dq lqwhjudwhg
?up dqg lw lv wklv dxwkrulw| ru ghflvlrq uljkw wkdw glvwlqjxlvkhv d FHR iurp/ iru lqvwdqfh/ d zhoo0lqiruphg edqnhu1
49Wklv dvvxpswlrq lv frpprq lq wkh olwhudwxuh/ vhh/ iru lqvwdqfh/ Pdwvxvdnd dqg Qdqgd +4<<<,/ Udmdq/ Vhuydhv dqg
]lqjdohv +4<<<,/ Vwhlq +4<<:, dqg Vfkduivwhlq dqg Vwhlq +5333,1
53zlwk suredelolw| 4 ￿ ￿/ ￿K
l +nl,@￿K +nl, dqg ￿K
m +nm,@￿K +nm,.7+nm,1 Diwhu ohduqlqj zklfk
glylvlrq lv pruh surgxfwlyh/ wkh FHR ghflghv wkh fdslwdo doorfdwlrq14: Wkhq wkh wlplqj iroorzv dv lq
wkh edvlf prgho1
Wr vlpsoli| pdwwhuv/ zh dvvxph wkdw ￿K +n,@￿Kn/ 7+n,@7n> dqg ￿O
l +n,@￿O
l n1 Ixuwkhu0
pruh/ lw lv dvvxphg wkdw v+n,@vn dqg ￿O
4 @ ￿O







l Ł 3 iru doo l> wkdw lv/ zh irfxv rq lqiruphg0fhqwudol}dwlrq dqg ghfhqwudol}dwlrq rqo| dqg
ljqruhg xqlqiruphg fhqwudol}dwlrq pdlqo| ehfdxvh wkh fdslwdo doorfdwlrq lv luuhohydqw lq wklv fdvh1
91414 Vwdqg0Dorqh Ilupv
Ehfdxvh wkh FHR*v sulydwh ehqh?wv duh sursruwlrqdo wr d surmhfw*v uhwxuq/ klv lqyhvwphqw ghflvlrq lv wr
lqyhvw doo wkh fdvk0 rz dydlodeoh/ ghqrwhg e| nl/ lqghshqghqwo| ri wkh uhdol}hg vwdwh1 Jlyhq wklv lqyhvw0













l = Wkxv/ klv uhvhdufk h>ruw xqghu
fhqwudol}dwlrq/ ghqrwhg e| tf




nl/ zkloh klv h>ruw xqghu ghfhqwudol}dwlrq/
ghqrwhg e| tg











nl/ zkloh sur?wv xqghu ghfhqwudol}dwlrq / ghqrwhg e| łg +4>n l, lq zkdw











Wkh lqyhvwphqw srolf| lq d pxowlglylvlrqdo ?up lv gl>huhqw ehfdxvh wkh FHR fkrrvhv wr lqyhvw doo wkh
fdslwdo dydlodeoh wr wkh glylvlrq wkdw |lhogv wkh odujhu h{shfwhg sulydwh ehqh?wv14; Lw uhdglo| iroorzv













l/ zkhuh np lv wkh
wrwdo fdvk0 rz dydlodeoh1 Wkxv/ klv h>ruw lq d fhqwudol}hg vwuxfwxuh/ ghqrwhg e| tf







4:Zh frxog kdyh fkrvhq wkh wlplqj lq zklfk wkh FHR ohduqv zklfk glylvlrq lv pruh surgxfwlyh uljkw diwhu surmhfwv
duh lpsohphqwhg1 Wkdw wlplqj/ krzhyhu/ |lhogv txdolwdwlyho| wkh vdph suhglfwlrqv/ exw lv pxfk pruh fxpehuvrph1
4;Wkh uhvxowv lq wklv vhfwlrq gr qrw klqjh rq wkh dvvxpswlrq wkdw uhwxuqv duh olqhdu rq lqyhvwphqw/ exw wkh fdofx0
odwlrqv duh juhdwo| vlpsol?hg e| wklv dvvxpswlrq1
54zkhuhdv klv h>ruw lq d ghfhqwudol}hg vwuxfwxuh/ ghqrwhg e| tg







Lw uhdglo| iroorzv iurp 46 dqg 47 wkdw wkh gl>huhqfh tg
l +5>n p, ￿ tf





np +4 ￿ Ł, A 31
Qrwlfh wkdw lv vwloo wkh fdvh wkdw glylvlrqdo pdqdjhuv h{huw pruh h>ruw xqghu d ghfhqwudol}hg
vwuxfwxuh wkdq lq d fhqwudol}hg rqh dqg wkdw wklv gl>huhqfh lqfuhdvhv lq 7 dqg np1 Wkh uhdvrq ehlqj
wkdw d glylvlrqdo pdqdjhu orrvhv pruh iurp jhwwlqj qr ixqgv xqghu d ghfhqwudol}hg vwuxfwxuh dqg
ehqh?wv pruh iru hdfk xqlw ri fdslwdo wkh odujhu lv wkh surgxfwlylw| gl>huhqwldo1
Jlyhq wkh rswlpdo h>ruwv/ wkh FHR*v h{shfwhg sd|r> zkhq kh dgrswv d fhqwudol}hg vwuxfwxuh/







l +5>n p,np ￿ º
5 +ºs,





























91416 Wkh Ydoxh ri dq Lqwhuqdo Fdslwdo Pdunhw
Qrwlfh wkdw wkh gl>huhqfh ehwzhhq glylvlrqdo pdqdjhu l*v h>ruw lq pxowlglylvlrqdo ?up dqg klv h>ruw
lq vwdqg0dorqh ?up/ tf
l +4>n l, ￿ tf
l +5>n p,> zkhq d fhqwudol}hg vwuxfwxuh lv dgrswhg lv jlyhq e|
Ł*
ß
￿K +nl ￿ ￿lnp,.7￿l +nl ￿ np,
œ
/ +48,
zkloh wklv gl>huhqfh/ tg
l +4>n l,￿tg
l +5>n p,/ zkhq d ghfhqwudol}hg vwuxfwxuh lv dgrswhg lv jlyhq e|
*
ß
￿K +nl ￿ ￿lnp,.7￿l +nl ￿ np,
œ
1 +49,
Lw uhdglo| iroorzv iurp 48 dqg 49/ wkdw wkhuh h{lvwv d nl/ ghqrwhg e| ￿ nl> vxfk wkdw glylvlrqdo
pdqdjhuv h{huw pruh h>ruw xqghu d vwdqg0dorqh ?up wkdq d glyhuvl?hg ?up14< Wkh lqwxlwlrq lv dv
4<Qrwlfh wkdw dw &￿ ’ &6c^ ￿ E￿￿ 3 ^￿ E2￿ : fc zkloh dw &￿ ’ k￿&6c^ ￿ E￿￿ 3 ^￿ E2￿ ￿ fØ Wkxv/ wkh frqwlqxlw| ri
^￿ E￿￿ 3 ^￿ E2￿ jxdudqwhhv wkh h{lvwhqfh ri ￿ &￿1
55iroorzv1 Rq wkh rqh kdqg/ wkh uhdoorfdwlrq ri uhvrxufhv dfurvv glylvlrqv ghfuhdvhv glylvlrqdo pdqdjhu
l*v suredelolw| ri jhwwlqj ixqgv iru klv glylvlrq/ wkhuhe| klv h{shfwhg sulydwh ehqh?wv duh orzhu1 Rq
wkh rwkhu kdqg/ lw lv olnho| wkdw zkhq klv glylvlrq jhwv ixqgv/ kh jhwv pruh ixqgv lq d pxowlglylvlrqdo
?up wkdq lq d vwdqg0dorqh ?up1 Wkh ?uvw h>hfw grplqdwhv zkhq wkh gl>huhqfh lq fdvk0 rzv ehwzhhq
d pxowlglylvlrqdo dqg vwdqg0dorqh ?up/ nl ￿ np/ lv vpdoo/ zkloh wkh vhfrqg h>hfw grplqdwhv zkhq
wklv gl>huhqfh lv odujh1
Jlyhq wkdw wkh jrdo ri wklv vhfwlrq lv wr vkrz wkdw wkhuh h{lvwv d gdun vlgh wr LFP/ zklfk lv jlyhq
e |w k hq h j d w l y hl q f h q w l y hh >hfw ri fdslwdo uhdoorfdwlrq rq glylvlrqdo pdqdjhuv* lqfhqwlyhv zh zloo
irfxv rq wzr fdvhv= +l, ghfhqwudol}dwlrq lv dgrswhg xqghu erwk/ d glyhuvl?hg dqg d irfxvhg vwudwhj|>
dqg +ll, fhqwudol}dwlrq lv dgrswhg xqghu erwk vwudwhjlhv1
Wkh gl>huhqfh lq ?up*v sur?wv xqghu d pxowlglylvlrqdo ?up dqg sur?wv iurp d srro ri vwdqg0
dorqh ?up dvvxplqj wkdw glylvlrqv duh v|pphwulf> wkdw lv/ ￿l @ ￿m @ 4
5 dqg nl @ nm @ n/ dqg wkdw d
ghfhqwudol}hg vwuxfwxuh/ ghqrwhg e| łg +5>n p, ￿ 5łg +4>n,/ lv dgrswhg lv jlyhq e|
5
￿
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zkloh zkhq d fhqwudol}hg vwuxfwxuh lv dgrswhg łf +5>n p, ￿ 5łf +4>n, lv
5Ł￿K ￿4
5tf +5>n p,np ￿ tf +5>n,n
￿






+tf +5>n, ￿ tf +4>n,,n . ufvnp
+4;,
Qrwlfh wkdw wkh ?uvw whup dffrxqwv iru wkh gl>huhqfh rq ixqglqj1 Li wkhuh duh pruh ixqgv lq d
pxowlglylvlrqdo ?up wkdq lq d srro ri vwdqg0dorqh ?upv> l1h1/ np A
s
5n> wkhq wklv whup lv srvlwlyh/
rwkhuzlvh lv qrq0srvlwlyh1 Wkh vhfrqg whup dffrxqwv iru wkh zlqqhu0slfnlqj h>hfw> wkdw lv/ wkh ehqh?w
iurp uhdoorfdwlqj wkh fdvk0 rz wr wkh pruh surgxfwlyh glylvlrq/ dqg lv srvlwlyh dv orqj dv np An =
Wklv lv wkh ehqh?w ri dq LFP hpskdvl}hg e| Zlooldpvrq +4<:8, dqg irupdol}hg e| Vwhlq +4<<:,1
Wkh wklug whup dffrxqwv iru wkh qhjdwlyh lqfhqwlyh h>hfw ri fdvk0 rz uhdoorfdwlrq wkdw zh zdqw
wr hpskdvl}h1 Qrwlfh wkdw wklv whup lv qhjdwlyh ehfdxvh zkhq wkh vdph dprxqw lv lqyhvwhg lq d
pxowlglylvlrqdo ?up dqg lq d vwdqg0dorqh ?up/ glylvlrqdo pdqdjhuv h{huw pruh h>ruw xqghu d vwdqg0
dorqh ?up1 Wkxv/ ghvslwh wkh idfw wkdw wkh fdslwdo doorfdwlrq lv h!flhqw/ dq LFP pd| ghfuhdvhg wkh
ydoxh ri d glyhuvl?hg ?up uhodwlyh wr d srro ri vwdqg0dorqh ?upv lq wkh vdph exvlqhvv vhjphqwv1 Wklv
ghshqgv rq wkh pdjqlwxgh ri 7 dqg wkh gl>huhqfh lq wkh fdvk0 rzv dfurvv glylvlrqv/ np ￿ n=
56Qrwlfh wkdw li np @ n> wkhq ł+5>n p, ￿ 5ł+4>n, ? 3 iru v vpdoo hqrxjk/ zkloh iru np @5 n>
ł+5>n p,￿5ł+4>n, A 3 iru doo v153 Wklv soxv frqwlqxlw| ri wkh sur?w ixqfwlrqv ohdg wr wkh iroorzlqj
sursrvlwlrq
Sursrvlwlrq 8 +l, Wkhuh h{lvwv d ohyho ri fdvk0 rzv ￿ np +7, vxfk wkdw ł+5>n p, ￿ 5ł+4>n, ? 3 iru
doo np ? ￿ np +7,> dqg ł+5>n p,￿5ł+4>n, Ł 3 iru doo np Ł ￿ np +7,> +ll, ￿ np +7, ghfuhdvhv lq 7 iru
np ? a np dqg lqfuhdvhv iru np Ł a np=54
Wkh ?uvw sduw ri wklv sursrvlwlrq vwdwhv wkdw zkhq fdvk0 rzv xqghu d pxowlglylvlrqdo ?up duh
dexqgdqw uhodwlyh wr d irfxvhg ?up/ glyhuvl?hg ?upv* ydoxh lv odujhu wkdq wkh ydoxh ri d srro ri
vwdqg0dorqh ?up/ zkloh zkhq fdvk0 rzv duh vfdufh/ wkh rssrvlwh rffxuv1 Wkh vhfrqg sduw vwdwhv wkdw
dg l y h u v l ?hg ?up lv pruh olnho| wr eh pruh ydoxdeoh dv 7 lqfuhdvhv iru vpdoo ydoxhv ri np> zkloh lw
lv pruh olnho| wr eh ohvv ydoxdeoh iru odujhu ydoxhv ri np1 Iru dq lqfuhdvh lq 7 lqfuhdvhv erwk/ wkh
zlqqhu0slfnlqj ehqh?wd q gw k hq h j d w l y hl q f h q w l y hh >hfw rq glylvlrqdo pdqdjhuv* h>ruw1 Wkh lqfuhdvh
lq wkh ?uvw grplqdwhv iru vpdoo np/ zkloh wkh vhfrqg grplqdwhv iru odujh ydoxhv ri np1
Qrwlfh wkdw rqh frxog dvn zk| wkhuh lv qr vslq0r> d glylvlrq zkhq d glyhuvl?hg ?up lv ydoxhg ohvv
wkdq wkh vxp ri lwv sduwv1 Wkh uhdvrq lq rxu prgho lv vlpsoh/ glyhuvl?fdwlrq pd| eh vxe0rswlpdo iru
vkduhkroghuv/ exw lw pd| eh rswlpdo iru wkh FHR dv zdv vkrzq ehiruh1 Wr vhh krz wklv pd| rffxu/
lw lv zruwkzkloh wr qrwlfh wkdw X +5>n p, ￿ X +4>n p, fdq eh zulwwhq dv iroorzv












zkhuh L +￿, wdnhv wkh ydoxh 4 zkhq wkh FHR ehfrphv lqiruphg dqg 3 rwkhuzlvh1
Qrwlfh wkdw wkh ?uvw whup fruuhvsrqgv wr wkh gl>huhqfh ehwzhhq wkh ydoxh ri d glyhuvl?hg ?up
dqg wkh ydoxh ri d srro ri vwdqg0dorqh ?upv1 Li wklv whup lv qhjdwlyh/ dv lw fdq eh dffruglqj wr
sursrvlwlrq 8/ wkhq frqjorphudwhv duh wudghg dw d glvfrxqw/ exw li wkh vxp ri wkh vhfrqg dqg wklug
whup lv srvlwlyh/ wkh FHR pd| fkrrvh frqjorphudwlrq ghvslwh wkh idfw wkdw wklv vwudwhj| pd| eh
ydoxh uhgxflqj1
53ÆS E2c2&￿ 3 2ÆS E￿c&￿’e ZM￿ n oSr&6 dqg Æ_ E2c2&￿ 3 2Æ_ E￿c&￿’e
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57Prvw dxwkruv kdyh dujxhg wkdw wkh glyhuvl?fdwlrq glvfrxqw lv gxh wr lqh!flhqw fdslwdo pdunhwv1
Wkh hpslulfdo hylghqfh rq wklv lv pl{hg +vhh/ Vwhlq 5334 iru d uhylhz,1 Wkxv lv lqwhuhvwlqj wr vhh
krz wkh glyhuvl?fdwlrq glvfrxqw lv d>hfwhg lq rxu vhwwlqj zkhq zh lqfrusrudwh dq lqwhuqdo fdslwdo
pdunhw1 Uhfdoo wkdw lq rxu prgho wkh lqwhuqdo fdslwdo doorfdwlrq lv h!flhqw/ vr qrw rqo| wkh fdslwdo
doorfdwlrq shu0vh fdqqrw eh eodphg iru wkh glyhuvl?fdwlrq glvfrxqw/ exw dovr lw lqfuhdvhv glyhuvl?hg
?upv* ydoxh1 Krzhyhu/ lq rxu prgho wkhuh lv d frvw iurp uhdoorfdwlqj fdslwdo dfurvv glylvlrqv/ zklfk
lv jlyhq e| wkh qhjdwlyh lqfhqwlyh h>hfw wkdw wklv uhdoorfdwlrq fuhdwhv zkhq wkh fdvk0 rzv dydlodeoh
lq d glyhuvl?hg ?up duh qrw pxfk odujhu wkdq wkrvh lq d irfxvhg ?up155
Lw iroorzv iurp BB dqg sursrvlwlrq 8 wkdw dv orqj dv np ? ￿ np +7,/ ł+5>n p,￿5ł+4>n, lv qhjdwlyh/
zkloh X +5>n p, ￿ X +4>n p, pd| vwloo eh srvlwlyh1 Wkxv/ dq LFP qrw rqo| pd| ghvwur| ydoxh ghvslwh
wkh jdlqv iurp dq h!flhqw lqwhuqdo fdslwdo doorfdwlrq/ exw dovr fdq pdnh wklqjv zruvh wkdq zkhq
fdslwdo lv doorfdwhv lqh!flhqwo|1
915 Glylvlrqdo Pdqdjhu*v Lqfhqwlyh Frqwudfwv
Jlyhq wkdw wkh FHR fkrrvhv glylvlrqdo pdqdjhuv* frpshqvdwlrq frqwudfwv/ kh zloo fkrrvh frpshq0
vdwlrq vr dv wr pd{lpl}h klv h{shfwhg xwlolw| dqg qrw vkduhkroghuv* zhdowk156 Ehfdxvh surmhfw fkrlfh
lv qrq0frqwudfwleoh/ wkh FHR fdqqrw ghvljq glylvlrqdo pdqdjhuv* frpshqvdwlrq vr wkdw wkh| sursrvh
rqo| surmhfwv wkdw wkh FHR olnhv1 Wkh rqo| frqwudfwleoh yduldeoh lv vkduhkroghuv* uhwxuq1 Wkxv/
frqwudfwv fdq rqo| eh edvhg rq d surmhfw*v uhwxuq1







1 Gxh wr wkh pdqdjhu*v dqg wkh FHR*v olplwhg oldelolw| frqvwudlqw/ lw lv hdv| wr vkrz wkdw lw
lv rswlpdo wr vhw z
￿
￿O￿
@3 1 Khqfh/ zh zloo irfxv rqo| rq wkh ydoxh ri z
￿
￿K￿
/ zklfk lv ghqrwhg e|
z lq zkdw iroorzv1
55Ehujhu dqg Rihn +4<<8, dqg Frpphqw dqg Mduuho +4<<8, grfxphw/ hpslulfdoo|/ wkdw frqjorphudwhv eruurz rqo|
d wulyldo dprxqw pruh wkdq wkhlu frxqwhu0sduwv1 Wkxv/ lw prvw ixqglqj frphv iurp ghew/ lw lv olnho| wr h{shfw wkdw
2&:& 6 D &1
56D vlplodu dvvxpswlrq lv pdgh e| PfDihh dqg PfPloodq +4<<8, lq wkhlu dqdo|vlv ri pxowl0wlhu klhudufk| dqg e|
Vkduivwhlq dqg Vwhlq +4<<<, lq klv dqdo|vlv ri lqwhuqdo fdslwdo doorfdwlrqv1 Wkhuh duh d qxpehu ri zd|v wr prwlydwh wklv
dvvxpswlrq1 Rqh ri wkhp lv wr dvvxph wkdw doo frqwudfwlqj ehwzhhq vkduhkroghuv dqg wkh FHR rffxuv dw dq lqlwldo gdwh
ehiruh dq| vshfl?f fdqglgdwhv iru glylvlrqdo pdqdjhu srvlwlrqv kdyh ehhq lghqwl?hg e| wkh FHR1 Diwhu wklv frqwudfw
kdv ehhq vljqhg/ vkduhkroghuv duh qrw deoh wr frruglqdwh wr fkdqjh wkh frqwudfw rq dq rqjrlqj edvlv1
58Wr vlpsoli| wkh dqdo|vlv zh dvvxph wkdw Ł￿K .+ 4￿ Ł,￿O Ł 3 dqg ￿￿K .+ 4￿ ￿,￿O Ł 3= Wkdw
lv/ zh dvvxph wkdw zkhq xqlqiruphg/ wkh FHR dffhswv glylvlrqdo pdqdjhuv* sursrvdov1
Qrwlfh wkdw zkhq wkh FHR r>huv d sd|0iru0shuirupdqfh frqwudfw wkdw sd|v z zkhq ￿K lv uhdol}hg
wkdw vdwlv?hv wkh iroorzlqj frqglwlrq
zA￿*￿O/
glylvlrqdo pdqdjhu l*v lqfhqwlyhv ehfrph shuihfwo| doljqhg zlwk vkduhkroghuv* lqfhqwlyhv> l1h1/
glylvlrqdo pdqdjhuv uhfrpphqg doo surmhfwv |lhoglqj ￿K1 Rwkhuzlvh/ glylvlrqdo pdqdjhuv uhfrpphqg
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zkhuh ￿ lv dq lqglfdwru ixqfwlrq wkdw wdnhv wkh ydoxh 4 zkhq zp A ￿*￿O dqg 3> rwkhuzlvh> dqg
tf +z, lv wkh rswlpdo h>ruw xqghu d fhqwudol}hg vwuxfwxuh zkhq wkh lqfhqwlyh frqwudfw sd|v z iru d
￿K uhdol}dwlrq1
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zkhuh tg +z, lv wkh rswlpdo h>ruw xqghu d ghfhqwudol}hg vwuxfwxuh zkhq wkh lqfhqwlyh frqwudfw
sd|v z iru d ￿K uhdol}dwlrq1
Qrwlfh ?u v ww k d wz k h qzp Ø￿ *￿O> l1h1/ ￿@3 / wkh FHR*v h{shfwhg sd|r> lqfuhdvhv dv t
lqfuhdvhv/ zkloh zkhq zp A ￿*￿O wklv krogv rqo| zkhq ŁA￿ 1 Wkh uhdvrq ehlqj wkdw wkh zkhq z lv
vr wkdw d glylvlrqdo pdqdjhu dqg vkduhkroghuv* lqfhqwlyhv duh shuihfwo| doljqhg/ d glylvlrqdo pdqdjhu
pd| sursrvh d surmhfw wkdw wkh FHR olnhv pruh riwhq zkhq kh grhv qrw glvfryhu d surmhfw kh olnhv>
wkdw lv/ zkhq Ł Ø ￿1







































. zg +Ł ￿ ￿￿, ￿ tg Ø 31
Qrwlfh wkdw zkhq z Ø￿ *￿O/ d glylvlrqdo pdqdjhu*v h>ruw lv lqfuhdvlqj lq z1 Zkloh/ zkhq
zA￿*￿O/ t lqfuhdvhv zlwk z li dqg rqo| li ŁA￿ > wkdw lv/ zkhq wkh suredelolw| wkdw wkh surmhfw kh
olnhv uhvxowv lq ￿K lv odujhu wkdq wkdw suredelolw| iurp d surmhfw kh grhv qrw olnh1 Wkh uhdvrq ehlqj
wkdw d glylvlrqdo pdqdjhu pd| fkrrvh wr uhfrpphqg d surmhfw wkdw kdyh d qhjdwlyh sulydwh ehqh?w
iru klp vlqfh wklv qhjdwlyh sulydwh ehqh?wl vr x w z h l j k h ge |z=
Qrwlfh wkdw iru doo z Ø￿ *￿O wkh FHR*v h{shfwhg sd|r> lqfuhdvhv zlwk t dqg t lqfuhdvhv zlwk
z wkhuhe|/ wkh FHR*v h{shfwhg sd|r> lqfuhdvhv zlwk z= Wklv lpsolhv wkdw wkh FHR zloo fkrrvh z
vr dv glylvlrqdo pdqdjhuv fkrrvh dq lqyhvwljdwlrq h>ruw htxdo wr 4= Zkhuhdv zkhq zA￿*￿O wkhuh
duh wzr fdvhv wr glvwlqjxlvk1 Iluvw/ li ŁA￿ / wkh FHR*v h{shfwhg sd|r> lqfuhdvhv zlwk t dqg t
lqfuhdvhv zlwk z wkhuhe| wkh FHR*v h{shfwhg sd|r> lqfuhdvhv zlwk z= Wklv lpsolhv wkdw wkh FHR
zloo fkrrvh z vr dv glylvlrqdo pdqdjhuv fkrrvh dq lqyhvwljdwlrq h>ruw htxdo wr 4= Vhfrqg/ li Ł Ø ￿/
wkh FHR*v h{shfwhg sd|r> ghfuhdvhv zlwk t dqg t ghfuhdvhv zlwk z wkhuhe| wkh FHR*v h{shfwhg
sd|r> lqfuhdvhv zlwk z1 Wklv lpsolhv wkdw wkh FHR zloo fkrrvh z vr dv glylvlrqdo pdqdjhuv fkrrvh
dq lqyhvwljdwlrq h>ruw htxdo wr 3= Jlyhq wklv lw lv vwudljkwiruzdug wr vkrz wkh iroorzlqj157
57Khuh/ zh duh dvvxplqj wkdw xqghu wkh fkrvhq lqfhqwlyh frqwudfwv/ wkh lqglylgxdo| udwlrqdolw| frqvwudlqwv duh
vdwlv?hg1
5:Sursrvlwlrq 9 +4, Vxssrvh d fhqwudol}hg vwuxfwxuh/ wkhq +zf>tf +zf,, lv jlyhq e|
zf tf +zf,
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zkhuh ￿ Ł lv wkh vroxwlrq 4 ￿ Ł*￿K . Ł
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Ł￿￿ 3 li Ł Ø ￿=
+54,
D vwulnlqj ihdwxuh ri wkh uhvxow lq wklv sursrvlwlrq lv wkdw lw lv qr orqjhu wuxh wkdw ghfhqwudol}dwlrq
lqgxfhv pruh glylvlrqdo pdqdjhuv* lqlwldwlyh> wkdw lv/ tg ￿
zg￿
lv qr orqjhu odujhu wkdq tf +zf,= Lq
idfw/ tg ￿
zg￿
@ tf +zf, iru doo Ł1 Iru wkh FHR fdq xvh klv uljkw wr ghvljq glylvlrqdo pdqdjhuv*
frpshqvdwlrq frqwudfwv wr lqgxfh wkhp wr lqyhvwljdwh surmhfwv zlwk wkh lqwhqvlw| kh zdqwv1 Wkxv/
rqh ri wkh ehqh?wv ri ghfhqwudol}dwlrq ydqlvkhv1
Wkh uhvxowv lq sursrvlwlrq 9 ohdg qdwxudoo| wr dvn krz wkh FHR*v fkrlfh ri vwudwhj| dqg vwuxfwxuh
lv prgl?hg zkhq frpshqvdwlrq frqwudfwv duh doorzhg1
Lw uhdglo| iroorzv iurp sursrvlwlrq 9 wkdw wkh gl>huhqfh lq wkh FHR*v h{shfwhg sd|r> xqghu
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zkhuh ￿ lv dq lqglfdwru ixqfwlrq wkdw wdnhv wkh ydoxh 4 zkhq tg ￿
zg￿
@ tf +zf,@4 > dqg wkh
ydoxh 3 rwkhuzlvh1
Wkh ?uvw wr qrwlfh lv wkdw zkhq hlwkhu ŁA￿dqg Ł￿K . ￿O A 3 ru Ł Ø ￿ dqg ￿￿K . ￿O A 3>
ghfhqwudol}dwlrq lv wkh FHR*v suhihuuhg vwuxfwxuhv xqghu erwk/ d irfxvhg dqg glyhuvl?hg ?up1 Rwk0
5;huzlvh wkhuh h{lvw a s4 +q>v>z, dqg a s5 +q>v>z, vr wkdw lqiruphg fhqwudol}dwlrq lv wkh FHR*v suhihuuhg
vwuxfwxuh iru doo s?a sm +q>v>z,>m@4 >5> zkhuh
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Lw lv hdv| wr vkrz wkdw a s4 +q>v>z, A a s4 +q>v, dqg a s5 +q>v>z, A a s5 +q>v,=58 Wkdw lv/ lqiruphg
fhqwudol}dwlrq lv pruh olnho| wr eh lpsohphqwhg zkhq wkh FHR kdv wkh ghflvlrq uljkwv wr ghvljq
glylvlrqdo pdqdjhuv* lqfhqwlyh frqwudfwv1 Wkh lqwxlwlrq lv vlpsoh1 Jlyhq wkdw wkh FHR kdyh glvfuh0
wlrq rq wkh fkrlfh ri glylvlrqdo pdqdjhuv* lqfhqwlyh frqwudfwv/ kh ghvljqv wkhlu frqwudfwv vr wkdw wr
frpshqvdwh wkh odfn ri lqlwldwlyh wkdw wkh| vkrz zkhq wkhlu uhfrpphqgdwlrqv duh qrw dozd|v df0
fhswhg1 Wklv lqfuhdvhg lqlwldwlyh e| glylvlrqdo pdqdjhuv xqghu lqiruphg fhqwudol}dwlrq/ lqfuhdvhv wkh
FHR*v uhwxuq wr ehfrplqj lqiruphg vlqfh kh fdq hqvxuh wkdw klv suhihuuhg surmhfw lv lpsohphqwhg
pruh riwhq1 Wklv lpsolhv wkdw rqh ri wkh ehqh?wv iurp ghfhqwudol}dwlrq/ zklfk lv lqfuhdvhg lqlwldwlyh/
ydqlvkhv1
Jlyhq wkdw lqiruphg fhqwudol}dwlrq lv pruh olnho| wr eh dgrswhg xqghu erwk d glyhuvl?hg dqg ir0
fxvhg ?up/ lw iroorzv iurp sursrvlwlrq BB wkdw wkh FHR lv ohvv olnho| wr dgrsw d uhodwhg glyhuvl?fdwlrq
vwudwhj| dqg pruh olnho| wr dgrsw d irfxvhg vwudwhj|1 Wkh uhdvrq ehlqj wkdw xqghu lqiruphg fhqwudo0
l}dwlrq lv wkh rssruwxqlw| frvw ri wkh h>ruw vshqw h{sorlwlqj v|qhujlhv lv odujhu wkhuhe| odujh v|qhujlhv
duh uhtxluhg wr lqgxfh wkh FHR wr ehqh?w iurp v|qhujlhv1 Wklv pdnhv wkh FHR ohvv olnho| wr wdnh
dgydqwdjh ri wkh sulydwh ehqh?wv iurp v|qhujlhv zklfk lv rqh ri wkh ehqh?wv iurp frqjorphudwlrq1
Ilqdoo|/ qrwlfh wkdw xqghu lqiruphg0fhqwudol}dwlrq prqlwrulqj dqg sd|0iru0shuirupdqfh duh frp0
sohphqwdu| lqvwuxphqwv wr dfklhyh wkh FHR*v jrdo> wkdw lv/ glylvlrqdo pdqdjhuv duh sdlg pruh iru
58Wklv uhdglo| iroorzv iurp wkh idfw wkdw wkh rqo| gl>huhqfh ehwzhhq ￿ R￿ E?crc￿￿ dqg ￿ R￿ E?cr￿ lv wkdw xqghu ￿ R￿ E?cr￿
wkh whup E￿ 3 b￿
￿
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5<ehwwhu glylvlrqdo shuirupdqfh dqg wkh FHR lqyhvwljdwhv surmhfwv klpvhoi1 Zkhuhdv xqghu ghfhqwudo0
l}dwlrq prqlwrulqj dqg sd|0iru0shuirupdqfh duh vwudwhjlf vxevwlwxwhv> wkdw lv/ glylvlrqdo pdqdjhuv
duh sdlg pruh iru ehwwhu glylvlrqdo shuirupdqfh dqg wkh FHR grhv qrw lqyhvwljdwhv surmhfwv klpvhoi1
Ixuwkhupruh/ zf Az g iru ŁA￿ >zkloh wkh rssrvlwh rffxuv zkhq Ł Ø ￿1 Vr/ lq wkrvh fdvhv lq
zklfk wkh FHR zlvkhv wr lqgxfh pruh glylvlrqdo pdqdjhuv* lqlwldwlyh/ frpshqvdwlrq lv odujhu xq0
ghu lqiruphg fhqwudol}dwlrq/ zkloh lq wkrvh fdvhv lq zklfk wkh FHR zlvkhv wr lqgxfh ohvv lqlwldwlyh/
frpshqvdwlrq lv odujhu xqghu ghfhqwudol}dwlrq1 Odvwo|/ qrwlfh wkdw vlqfh lqiruphg fhqwudol}dwlrq dqg
d irfxvhg vwudwhj| duh pruh olnho| wr eh dgrswhg/ lqfhqwlyh frqwudfwv dw glylvlrqdo ohyho gr qrw khos
wkh rujdql}dwlrq wr pryh wrzdug wkh sur?w pd{lpl}lqj rujdql}dwlrqdo vwuxfwxuh dqg glyhuvl?fdwlrq
vwudwhj|1 Wkxv/ wklv uhvxow fdvw vrph grxewv rq wkh ehqh?wv ri lqfhqwlyh frqwudfwv zkhq wkhvh duh
ghvljqhg e| dq djhqw dqg qrw e| wkh uhvlgxdo fodlpdqw dv lv frpprq lq sudfwlfh1
:F r q f o x v l r q v
Dowkrxjk zh kdyh frxfkhg rxu prgho lq whupv ri wkh FHR pdnlqj vhyhudo lpsruwdqw ?up ghflvlrqv/
zh eholhyh wkdw wkh ohvvrq lv d pruh jhqhudo rqh wkdw lv dssolfdeoh wr doo nlqgv ri rujdql}dwlrqv1 Rxu
pdlq srlqw lv wkdw zkhq d qrq0uhvlgxdo fodlpdqw lv hqgrzhg zlwk ghflvlrq uljkwv/ kh whqgv wr pdnh
ghflvlrqv wkdw khos klp wr nhhs frqwuro1 Wkdw lv/ wkh lqglylgxdo lq fkdujh zloo doorfdwh dq| uhvrxufhv
ryhu zklfk kh kdv ghflvlrq uljkwv wr lqgxfh rwkhu lqglylgxdov lq wkh rujdql}dwlrq wr gr zkdw lv ehvw
iru klp dw wkh vdph wlph wkdw kh grhv qrw orrvh pxfk frqwuro1 Wklv lv zk| zkhq remhfwlyhv duh qrw
ixoo| doljqhg/ wkh lqglylgxdo lq fkdujh kdyh d whqghqf| wr nhhs wkh rujdql}dwlrq pruh fhqwudol}hg
dqg irfxvhg wkdq lv rswlpdoo|1
D vhfrqg ohvvrq ri rxu prgho lv wkdw/ frqwudu| wr wkh frqyhqwlrqdo zlvgrp +vhh/ Kloo/ 4<;;, lq
vwudwhj|/ d ghfhqwudol}hg rujdql}dwlrqdo vwuxfwxuh pd| khos wr h{sorlw wkh v|qhujlhv dfurvv gl>huhqw
xqlwv1 Wkh uhdvrq edvlfdoo| ehlqj vshfldol}dwlrq1 Iru xqghu ghfhqwudol}dwlrq wkh orzhu udqnv surylgh
wkh qhfhvvdu| lqirupdwlrq wr pdnh ghflvlrqv derxw wkh lqglylgxdo xqlwv/ zkloh wkh wrs pdqdjhu fdq
vshfldol}h rq h{sorlwlqj wkh lqwhuuhodwlrqvkls dfurvv wkrvh xqlwv1
D wklug dqg odvw ohvvrq ri rxu prgho lv wkdw wkh xvh ri lqfhqwlyh frqwudfwv wr doohyldwh djhqf|
sureohpv lv ohvv olnho| wr dfklhyh wkdw jrdo zkhq wkh rqhv wkdw ghvljq wkrvh frqwudfwv duh qrw wkh
uhvlgxdo fodlpdqwv1 Lq wkh h{wuhph li d qrq0uhvlgxdo fodlpdqw kdv wkh uljkw wr ghvljq wkh lqfhqwlyh
63frqwudfw ri rwkhu qrq0uhvlgxdo fodlpdqwv/ wkhq lw pljkw eh rswlpdo wr edq wkh xvh ri wkhvh frqwudfwv
vlqfh wkh| pd| zruvhq wkh djhqf| sureohpv ehwzhhq wkh uhvlgxdo fodlpdqw dqg wkh qrq0uhvlgxdo
fodlpdqwv1
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Dq Hpslulfdo Whvw ri wkh Pxowlglylvlrqdo K|srwkhvlv lq Mdsdq14 Lqwhuqdwlrqdo Mrxuqdo ri Lqgxv0
wuldo Rujdql}dwlrq/ 4<;8/ Yro1 6/ Qr1 4/ 73407531
^44‘ Fdpsd/ M1P1/ dqg Nhgld/ V1 3Lv wkhuh d Glyhuvl?fdwlrq1Glvfrxqw4 Mrxuqdo ri Ilqdqfh/ iruwkfrp0
lqj1
^45‘ Fkdqgohu/ D1G1/ 3Wkh Pxowlglylvlrqdo Irup= Lqgxvwuldo Jurxsv/ Dphulfdq Vw|oh14 Hxurshdq
Hfrqrplf Uhylhz/ Pd| 4<;8/ Yro1 83/ Qr1 5/ 6::06<41
^46‘ Fkhydolhu/ M1/3Zkdw Gr Zh Nqrz Derxw Furvv0Vxevlgl}dwlrq= Hylghqfh iurp wkh Lqyhvwphqw
Srolflhv ri Phujlqj Ilupv4 Xqlyhuvlw| ri Fklfdjr/ JVE zrunlqj sdshu1
^47‘ Frdvh/ U1K1/ 3Wkh Qdwxuh ri wkh Ilup14 Hfrqrplfd/ 4<6:/ Yro1 7/ Qr1 5/ 6;907381
^48‘ Frpphqw/ U1 dqg Jduuho/ J1/ 3Frusrudwh Irfxv dqg Vwrfn Uhwxuq14 Mrxuqdo ri Ilqdqfldo Hfr0
qrplfv/ 4<<8/ Yro1 6:/ Qr1 4/ 9:0;:1
^49‘ Ghqlv/ G1M1/ Ghqlv/ G1N1/ dqg Vrulq/ D1/ 3Djhqf| Sureohpv/ Htxlw| Rzqhuvkls/ dqg Frusrudwh
Glyhuvl?fdwlrq14 Mrxuqdo ri Ilqdqfh/ iruwkfrplqj1
^4:‘ Grqdogvrq/ J1 Pdqdjlqj Frusrudwh Zhdowk/ Sudhjhu/ Qhz \run/ 4<;71
^4;‘ Idqj/ M1S1K1 dqg Odqj/ K1S1 3Wkh Phdvxuhphqw ri Uhodwgqhvv= Dq Dssolfdwlrq wr Frusrudwh
Glyhuvl?fdwlrq14 Mrxuqdo ri Exvlqhvv/ :6 95<09931
^4<‘ Iolqjvwhlq/ Q1/ 3Wkh Vsuhdg ri wkh Pxowlglylvlrqdo Irup Dprqj Odujh Ilupv/ 4<4<04<:<14
Dphulfdq Vrflrorjlfdo Uhylhz/ 4<;8/ Yro1 83/ Qr1 5/ 6::0<41
^53‘ Ioljvwhlq/ Q1/ 3Wkh Lqwudrujdql}dwlrqdo Srzhu Vwuxjjoh= Ulvh ri Ilqdqfh Shuvrqqho wr Wrs Ohdg0
huvkls lq Odujh Frusrudwlrqv/ 4<4<04<:<14 Dphulfdq Vrflrorjlfdo Uhylhz/ 4<;:/ Yro1 85/ Qr1 5/
7708;1
^54‘ Jhuwkqhu/ U1K1/Vfkduivwhlq/G1V1 dqg Vwhlq/ M1F1/ 3Lqwhuqdo yhuvxv h{whuqdo fdslwdo pdunhwv14
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 4<<7/ Yro143</ Qr1 7/ 4544045631
^55‘ Kloo/ F1Z1O1/ 3Rolyhu Zlooldpvrq dqg wkh Pxowlglylvlrqdo Ilup> D Fulwlfdo Uhylhz14 Mrxuqdo ri
Hfrqrplfv Lvvxhv/ 4<;8/ Yro1 4</ Qr1 6/ :640:841
65^56‘ Kloo/ F1Z1O1/ 3Lqwhuqdo Fdslwdo Pdunhw Frqwurov dqg Ilqdqfldo Shuirupdqfh lq Pxowlglylvlrqdo
Ilupv14 Wkh Mrxuqdo ri Lqgxvwuldo Hfrqrplfv/ 4<;;/ Yro1 6:5/ Qr1 4/ 9:0;61
^57‘ Kloo/ F1Z1O1/ 3Lqwhuqdo Rujdql}dwlrq dqg Hqwhusulvh Shuirupdqfh= Vrph XN Hylghqfh14 Pdq0
djhuldo dqg Ghflvlrq Hfrqrplfv/ 4<;8/ Yro1 9/ Qr1 7/ 54305491
^58‘ Kloo/ F1Z1O1/ dqg Krvnlvvrq/ U1H1/ 3Vwudwhj| dqg Vwuxfwxuh lq wkh Pxowlsurgxfw Ilup14
Dfdghp| ri Pdqdjhphqw Uhylhz/ 4<;:/ Yro1 45/ Qr1 5= 66406741
^59‘ Kloo/ F1Z1O1/ dqg Slfnhulqj/ M1I1/ 3Glylvlrqdol}dwlrq/ Ghfhqwudol}dwlrq dqg Shuirupdqfh ri Odujh
Xqlwhg Nlqjgrp Frpsdqlhv 14 Mrxuqdo ri Pdqdjhphqw Vwxglhv/ 4<;9/ Yro1 56/ Qr1 4/ 5:0831
^5:‘ Krvnlvvrq/ U1H1/ 3Pxowlglylvlrqdo Vwuxfwxuh dqg Shuirupdqfh= Wkh Frqwlqjhqf| ri Glyhuvl?fd0
wlrq Vwudwhj|14 Dfdghp| ri Pdqdjhphqw Mrxuqdo/ 4<;:/ Yro1 63/ Qr1 5/ 95809771
^5;‘ Krvnlvvrq/ U1H1 Kduulvrq/ M1V1 dqg Gxerivn|/ G1D1/ 3Fdslwdo Pdunhw Hydoxdwlrq ri P0Irup
Lpsohphqwdwlrq dqig Glyhuvl?fdwlrq Vwudwhj|14 Vwudwhjlf Pdqdjhphqw Mrxuqdo/ 4<<4/ Yro1 45/
Qr1 6/ 5:405:<1
^5<‘ K|odqg/ G1/ 3Zk| Gr Ilupv Glyhuvli|= Dq Hpslulfdo H{dplqdwlrq4 Zrunlqj Sdshu/ Xqlyhuvlw|
ri Wh{dv/ Duolqjwrq1
^63‘ Lqjkdp/ K1/ 3Rujdql}dwlrqdo Vwuxfwxuh dqg wkh Lqwhuqdo Hfrqrp| ri wkh Ilup= Wkh XN Lqvxu0
dqfh Lqgxvwu|14 Pdqdjhuldo dqg Ghflvlrq Hfrqrplfv/ 4<<5/ Yro146/ Qr1 7/ 79607:71
^64‘ Mhqvhq/ P1 F1/ 3Djhqf| Frvw Ri Iuhh Fdvk Iorz/ Frusrudwh Ilqdqfh/ dqg Wdnhryhuv14 Dphulfdq
Hfrqrplf Uhylhz/ Pd| 4<;9/ Yro1 :9/ Qr1 5/ 65;065<1
^65‘ Mhqvhq/ P1 F1/ dqg Pxusk|/ N1M1/ 3Shuirupdqfh Sd| dqg Wrs0Pdqdjhphqw Lqfhqwlyhv14 Mrxuqdo
ri Srolwlfdo Hfrqrp|/ 4<<r/ Yro1 <;/ Qr15/ 55805971
^66‘ Mhqvhq/ P1 F1 dqg Phfnolqj Z1K1/ 3Vshfl?f dqg Jhqhudo Nqrzohgjh/ dqg Rujdql}dwlrqdo Vwuxf0
wxuh14 Lq Oduv Zhulq dqg Kdqv Zlmndqghu/ hgv1/ Frqwudfw Hfrqrplfv/ R{irug/ Edvlo Eodfnzhoo/
4<<51
^67‘ Mhqvhq/ P1 F1 dqg Phfnolqj Z1K1/ 3Wkhru| ri wkh Ilup= Pdqjhuldo Ehkdylru/ Djhqf| Frvwv
dqg Rzqhuvkls Vwuxfwxuh4 Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ yro1 6/ 63806931
66^68‘ Ndsodq/ V1Q1/ dqg Zhlvedfk/ P1V1/ 3Wkh Vxffhvv ri Dftxlvlwlrqv= Hylghqfh iurp GLyhvwlwxuhv14
Mrxuqdo ri Ilqdqfh/ 4<<5/ Yro1 7:/ Qr14/ 43:046<1
^69‘ Ndsodq/ V1Q1/ Plwfkho/P1O1 dqg Zhlvedfk/ P1V1/ 3D Folqlfdo H{sorudwlrq ri Ydoxh Fuhdwlrq dgq
Ghvwuxfwlrq Dftxlvlwlrqv= Rujdql}dwlrqdo Ghvljq/ Lqfhqwlyhv dqg Lqwhuqdo Fdslwdo Pdunhwv14
Xqlyhuvlw| ri Fklfdjr Exvlqhvv Vfkrro Zrunlqj Sdshu/ Pdufk 4<<:11
^6:‘ Nd|/ P1Q1/ 3Pdunhwv/ Idovh Klhudufklhv dqg wkh Hyroxwlrq ri wkh Prghuq Frusrudwlrq 14 Mrxuqdo
ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq/ 4<<5/ Yro1 4:/ Qr18/ 64806661
^6;‘ Odprqw/ R1/ 3Fdvk Iorz dqg Lqyhvwphqw= Hylghqfh iurp Lqwhuqdo Fdslwdo Pdunhwv14 Mrxuqdo ri
Ilqdqfh/ iruwkfrplqj/ 4<<91
^6<‘ Odqj/ O1/ Rihn/ H1 dqg Vwxo}/ U1P1/ 4Ohyhudjh/ Lqyhvwphqw dqg Ilup Jurzwk14 Mrxuqdo ri
Ilqdqfldo Hfrqrplfv/ 4<<9/ Yro1 6:/ Qr1 4/ 605<1
^73‘ Odqj/ O1/ dqg Vwxo}/ U1P1/ 3Wrelqv t/ Frusrudwh Glyhuvl?fdwlrq/ dqg Ilup Shuirupdqfh14 Mrxu0
qdo ri Srolwlfdo Hfrqrp|/ 4<<7/ Yro1 435/ Qr1 9/ 457;045;31
^74‘ Pdnvlprylf/ Y1/ dqg Skloolsv/ J1/ 3Rswlpdo ?up vl}h dqg wkh jurzwk ri frqjorphudwh dqg
vlqjoh0lqgxvwu| ?upv4 Zrunlqj Sdshu/ Xqlyhuvlw| ri Pdu|odqg/ 4<<<1
^75‘ Pdunlghv/ F1F1/ dqg Zlooldpvrq/ S1/ 3Frusrudwh Glyhuvl?fdwlrq dqg Rujdql}dwlrqdo = D Uh0
vrxufh Edvhg Ylhz14 Dfdghp| ri Pdqdjhphqw Mrxuqdo/ 4<<9/ Yro1 6</ Qr1 5= 673069:1
^76‘ Pdwvxvdnd/ M1 dqg Qdqgd/ Y1/ 3Lqwhuqdo Fdslwdo Pdunhwv dqg Frusrudwh Uhirfxvlqj4 XVF
zrunlqj sdshu/ 4<<<1
^77‘ PfIhh dqg Pfploodq/ 1/ 3Hfrqrplhv ri Vfdoh4 Mrxuqdo ri Pdqdjhphqw dqg Hfrqrplf Vwudwhj|/
4<<81
^78‘ Ph|hu/ P1/ Plojurp/ S1 dqg Urehuwv/ M1/ 3Rujdql}dwlrqdo Survshfwv/ Lq xhqfh Frvwv dqg Rzq0
huvkls Fkdqjhv4/ Mrxuqdo ri Pdqdjhphqw Vwudwhj| 4/ 4<<5/ <068=
^79‘ Plojurp/ S1 dqg Urehuwv/ M1/ 3Dq Hfrqrplf Dssurdfk wr Lq xhqfh Dfwlylwlhv lq Rujdql}dwlrqv4/
Dphulfdq Mrxuqdo ri Vrflrorj|/ 4<;;/ yro <7/ vxssohphqw/ 48704:<=
67^7:‘ Plojurp/ S1 3Hpsor|phqw Frqwudfwv/ Lq xhqfh Dfwlylwlhv dqg H!flhqw Rujdql}dwlrqdo Ghvljq4/
Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<;;/ yro <9/ 75093=
^7;‘ Ploohu/ J1M1/ 3Pdqdjhuldo Glohppdv= Wkh Srolwlfdo Hfrqrp| ri Klhudufk|14 Fdpeulgjh Xqlyhu0
vlw| Suhvv/ 4<<51
^7<‘ Udmdq/ U1/ Vhuydhv/ K/ dqg ]lqjdohv/ O1 3Wkh Frvw ri Glyhuvlw|= Wkh Glyhuvl?fdwlrq Glvfrxqw
dqg Lqh!flhqw Lqyhvwphqw4/ Mrxuqdo ri Ilqdqfh/ 5333/ yro 88/ 680;3=
^83‘ Vfkduivwhlq G1V1 dqg Vwhlq/ M1F1/ 3Wkh Gdun Vlgh ri Lqwhuqdo Fdslwdo Pdunhwv= Glylvlrqdo Uhqw
Vhhnlqj dqg Lqh!flhqwv Lqyhvwphqwv3 Mrxuqdo ri Ilqdqfh/ 5333/ yro 88/ 586:0971
^84‘ Vfkduivwhlq G1V1/ 3Wkh Gdun Vlgh ri Lqwhuqdo Fdslwdo Pdunhwv LL= Glylvlrqdo Uhqw Vhhnlqj dqg
Lqh!flhqwv Lqyhvwphqwv4 QEHU Zrunlqj Sdshu 9685/ 4<<;1
^85‘ 3Wkh Ydoxh ri Glyhuvl?fdwlrq Gxulqj wkh Frqjorphudwh Phujhu Zdyh3 Mrxuqdo ri Ilqdqfh/ 4<<9/
yro 84/ 4534045581
^86‘ Vklq/ K1 dqg Vwxo}/ U1P1/ 3Dq Dqdo|vlv ri Glylvlrqdo Lqyhvwphqw Srolflhv14 ZS/ Rklr Vwdwh
Xqlyhuvlw|/ Mxqh 4<<;1
^87‘ Vlprq/ K1/ 3Dgplqlvwudwlyh Ehkdylru4 Wkh iuhh suhvv/ 4<781
^88‘ Vwhhu/ S1 dqg Fdeoh/ M1/ 3Lqwhuqdo Rujdql}dwlrq dqg Sur?w= Dq Hpslulfdo Dqdo|vlv ri Odujh X1N1
Frpsdqlhv14 Wkh Mrxuqdo ri Lqgxvwuldo Hfrqrplfv/ 4<:;/ Yro1 5:/ Qr1 4/4605<1
^89‘ Vwhlq/ M1F1/ 3Djhqf|/ Lqirupdwlrq dqg Frusrudwh Lqyhvwphqw3 QEHU/ Zrunlqj Sdshu/ ;675/
53341
^8:‘ Vwxo}/ U1P1/ 3Pdqdjhuldo Glvfuhwlrq dqg Rswlpdo Ilqdqflqj Srolflhv4 Mrxuqdo ri Ilqdqfldo
Hfrqrplfv/ 4<<3/ yro1 59/ 605:1
^8;‘ Whhfh/ G1M1/ 3Lqwhuqdo Rujdql}dwlrq dqg Hfrqrplf Shuirupdqfh= Dq Hpslulfdo Dqdo|vlv ri wkh
Sur?wdelolw| ri FHR Ilupv14 Wkh Mrxuqdo ri Lqgxvwuldo Hfrqrplfv/ 4<;4/ Yro1 63/ Qr1 5/ 4:604<<1
^8<‘ Zhlvedfk/ P1V1/ 4FHR Wxuqryhu dqg wkh Ilupv Lqyhvwphqw Ghflvlrq14 Mrxuqdo ri Ilqdqfldo
Hfrqrplfv/ 4<<8/ Yro1 6:/ Qr1 4/ 48<04;;1
68^93‘ Zhuqhuihuow/ E1/ dqg Prqwjrphu|/ F1D1/ 3Wrelqv t dqg wkh Lpsruwdqfh ri Irfxv lq Ilup Shu0
iurpdqfh14 Dphulfdq Hfrqrplf Uhylhz/ Pd| 4<;;/ Yro1 :;/ Qr15/ 57905831
^94‘ Zklwhg/ W1/ 3Lv Lqh!flhqw Lqyhvwphqw wkdw Fdxvhv wkh Glyhuvl?fdwlrq Glvfrxqw3 Mrxuqdo ri
Ilqdqfh/ 5333/ yro 89/ 578;0:71
^95‘ Zlooldpvrq/ R1H1/ 3Frusrudwh Ilqdqfh dqg Frusrudwh Jryhuqdqfh 14 Wkh Mrxuqdo ri Ilqdqfh/
4<;;/ Yro1 76/ Qr1 6/ 89:08<41
^96‘ Zlooldpvrq/ R1H1/ 3Pdunhwv dqg Klhudufklhv= Dqdo|vlv dqg Dqwlwuxvw Lpsolfdwlrqv14 Qhz \run/
Iuhh Suhvv/ 4<:81
^97‘ Zlooldpvrq/ R1H1/ 4Wkh Hfrqrplfv Lqvwlwxwlrqv ri Fdslwdolvp14 Qhz \run/ Iuhh Suhvv/ 4<;81
^98‘ Zlooldpvrq/ R1H1/ dqg Zlqwhu/ V1 J1/ 3Wkh Qdwxuh ri wkh Ilup= Ruljlqv/ Hyroxwlrq dqg Ghyho0
rsphqw14 R{irug Xqlyhuvlw| Suhvv/ 4<<41
69; Dsshqgl{= Surriv ri Pdlq Uhvxowv
Surri1 ri sursrvlwlrq 9= +ll, Vxssrvh lqiruphg fhqwudol}dwlrq1 Qrwlfh wkdw
CXf
f
Ctf @ !￿K +Ł ￿ ￿￿, dqg
Ctf
Cz @ Ł ￿ ￿￿= Wkxv/ iru doo z?￿*￿O>
CXf
f
Cz A 3> zkloh iru z Ł￿ *￿O> CXf
Cz W 3 iru doo Ł W ￿= Wklv






@4iru hlwkhu z?￿*￿O ru z Ł￿ *￿O dqg
ŁA￿ =Vroylqj wklv iru z> li zh dvvxph wkdw z?￿*￿O zh rewdlq wkdw z @
4￿*Ł￿K
Ł5 > zkloh li zh
dvvxph wkdw z Ł￿ *￿O>z@
4￿*+Ł￿K￿￿5￿O,
Ł5￿￿5 = Vr/ li
4￿*Ł￿K
Ł5 ? ￿*￿O> wkdw lv/ 4￿Ł*￿K.Ł
5*￿O ? 3>
wkh rswlpdo zdjh lv
4￿*Ł￿K
Ł5 > rwkhuzlvh lv
4￿*+Ł￿K￿￿5￿O,
Ł5￿￿5 =
Qh{w frqvlghu wkdw fdvh lq zklfk Ł Ø ￿> wkdw lv/
CXf
f







@3 = Lw iroorzv iurp wklv wkdw z @
￿*+Ł￿K￿￿5￿O,
Ł5￿￿5 =





Ł￿K .+ 4￿ Ł,￿O￿
￿ ￿
￿




5 ￿￿￿5= Wkxv/ iru doo z?￿*￿O>
CXg
f
Cz A 3> zkloh iru z Ł￿ *￿O>
CXg
f
Cz W 3 iru doo Ł W ￿=
Wklv lpsolhv wkdw tg @ *
￿
￿K ￿ ￿￿￿O￿
. zg +Ł ￿ ￿￿,@4iru hlwkhu z?￿*￿O ru z Ł￿ *￿O dqg
ŁA￿ =Vroylqj wklv iru z> li zh dvvxph wkdw z?￿*￿O zh rewdlq wkdw z @
4￿*￿K
Ł > zkloh li zh
dvvxph wkdw z Ł￿ *￿O>z@
4￿*+￿K￿￿￿O,
Ł￿￿ = Vr/ li
4￿*￿K
Ł ? ￿*￿O> wkdw lv/ 4 ￿ *￿K . Ł*￿O ? 3>
wkh rswlpdo zdjh lv
4￿*￿K
Ł > rwkhuzlvh lv
4￿*+￿K￿￿￿O,
Ł￿￿ =
Qh{w frqvlghu wkdw fdvh lq zklfk Ł Ø ￿> wkdw lv/
CXg
f




. zg +Ł ￿ ￿￿,@3 = Lw iroorzv iurp wklv wkdw z @
￿*+￿K￿￿￿O,
Ł￿￿ =
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